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BRERAEE 


ScENCE may be compared to a highly finiſhed pile 
of building, all the parts of which being diſpoſed in 
the moſt exact ſymmetry, they muſt affect our precep- 
tion, and gratify our E enſation with a more 
exquiſite pleaſure, than if viewed in a ſeparate ſtate: 
For, in ſuch a ſtate, to all but the learned, they would 
appear broken and unconnetted materials of a mighty 
ſtruckure, which the mind, wanting power to conceive, 
could enjoy no ſatisfaction in the contemplation of ſuch 
à train of imperfect and confuſed ideas. But, when thus 
Exhibited in their true proportion, it will be eaſy, even 
for the youngeſt ſcholar, to gain a perfect notion of 


| _ each; and, as he advances, a gradual comprehenſion of 


the beauty reſulting from their connexion, and how 
they mutually aſſiſt and ornament each other. 


When we conſider the utility of Arithmetic, on which 
ſcience almoſt all others do abfolutely depend, we need 
not be ſurpriſed that ſo many efforts have been made 
to bring it to the utmoſt degree of perfection, fince the 
real value of its uſe, certainly merits all the ſtudy and 
pains that can be beſtowed upon it. OS = 


It muſt be owned, that the progreſs of mathematical 
ſciences is but flow, owing to the difficulty of the ſeve- 
ral branches that come under confideration ; but then, 
It is ſure and certain: The acquiſion here gained is real 
knowledge. For this reaſon, it is the work of ages to 
bring even a ſingle branch to perfection; therefore, it is 
no wonder if the ancients have, in many caſes, made 
ule of round- about methods to encompaſs their ends, 
and given us long and tedious demonſtrations, laying 
_ down many propoſitions, either of no uſe, or too ſimple 
and trifling to be taken notice of; whence moſt of their 
| b . : inventions 
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inventions may be. demonſtrated. ſhorter, propounded 
eaſter, diſpoſed in a better method; and taught in a 
more compendious way. Tine vi 


There are two things abſolutely neceffary-to. make 
the acquiſition of any ſcience as eaſy as its nature will 
admit. Firſt, the diſpoſition of the work, ſo that the 
rules may be clear and diſtinct; ſecondly, the illuſtra- 
tion of theſe rules, by a ſufficient number of proper 
and uſeful examples; and, as the great difficulty in 
this ſcience is acquiring the knowledge of ſtating and . 
ſolving queſtions, I have given a great variety of theſe 
in all the different parts of this Treatiſe, in the moſt 
particular, diſtin&t, and plain manner I poſſibly could, 
with their anſwers at full length, and explicit directions, 
where the leaſt difficulty ſeemed to occur. 


Ihe ſeveral rules follow in the ſame order, as ſpeci- 
fied in the table of contents: thus, Part I. Book I. 
contains the four primary rules; i. e. Addition, Sub- 
traction, Multiplication, and Diviſion, in integers, and 
Reduction aſcending and defcending, with the tables 
of money, weights, meaſures, &c. which the learner 
ſhould be well acquainted with before he proceeds to 
the uſe of thoſe rules in compound numbers, *_ ; 


In Book II. the rules follow in the ſame order in 
which they are generally taught in ſchools; but they 
are all placed in fuck a manner as to have little or no 
dependence on each other; therefore, they may be 
taught in. what order every maſter chuſes. 


In the ſecond and third parts, which treat of vulgar 
and decimal fractions, the rules and examples are laid 
don in ſo plain and intelligent a manner, as to be 
underſtood' by the meaneſt capacities. —The fourth part 
treats of Geometry, Menſuration, Gauging, Land 
Surveying, and the Specific Gravity of Metals, &c. in 

| which 
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which I have given every thing that is uſeful, taking 
all the care I poſſibly could to make them plain and 
eaſy to be underſtood: and that the Jearner might nat 
be at a loſs in the firſt rudiments of Geometry, &c. 1 
have given him the draught of every operation on a 
large Copper- plate, in order that he may the more eaſily 
comprehend the Problems, having every where pur- 
poſely omitted the ſpeculative part, or things that are 
uſeleſs to beginners, and would prove ſtumbling blocks, 
rather than any way to improve the min. 


As to thoſe parts which treat of Chronology, 
Aſtronomy, Geography, and Algebra, 1 have taken 
all the care poſſible (within the compaſs of ſuch a limita- 
tion) to make them plain, and eaſily underftood by 
young beginners, | | | 220% 


— 


And in order to make this Book as uſeful as poſſible, 
1 have added, firſt, a courſe of Book-keeping, by ſingle 
entry, with a diſcription of the books, and directions for 
uſing them.—--Secondly, Book-keeping, by double entry, 
according to the Italian method; with various Forms. 
of Acquittances, Bills of Exchange, &c. ce. 


Theſe are the ſubjects of the enſuing work ; which, if 
ſeriouſly purſued by a thoughtful mind, the reader may 
attain to a competent knowledge in theſe uſeful arts. 


Perhaps it may be ſaid, there are books of this kind 
already, and therefore you are only doing the ſame 
thing over agam. — That there are books publiſhed 
with the ſame deſign, is acknowledged, but that I 
have trod in the ſame ſteps with their authors, 1 
mult beg leave to deny; for the chief reaſon that in- 

duced me to write this Treatiſe was, becauſe very few 
had given the operations worked at full length: this 
was an article J have heard a great many complain of, 
even teachers themſelves. FCC 
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As to the work itfelf, it is laid down upon the beft 
oundation I could procure from the moſt celebrated 
authors ; and the rules are built ypon the beſt principles 
now taught and practiſed by the moſt eminent maſters 
of our private and public academies in this kingdom, 
every difficulty being explained in the moſt conciſe 
method, and the whale performance made perfectly 
eaſy. to be underſtood; fo that, by the help of this 
Treatiſe, any young man, of a tolerable capacity, may 
in a ſhort time make himſelf maſter of the moſt diffi- 
cult parts here laid down. 7 


The inſtruction of youth in ſchools and academies is 
certainly the moſt expeditious method of forming” the 
minds of young perſons, and of bringing them ac- 
quainted with that kind of learning, which their in- 
tended ſtation and degree of life eems to require; 
thoſe, therefore, that are bleſt with affluent fortunes, and 
are under the care of prudent parents and guardians, 

will ſtand in no need of the aſſiſtance of this Treatite, 
unleſs it be to refreſh their memories with what they 

have formerly been taught, or to look into ſuch ſubjects 
as are quite foreign to the inſtitution of thoſe ſemina- 
ries of learning; but there are a great many adult 
_ perſons, and grown up youth, who through the nar- 
rowneſs of their circumſtances, or the neglect of their 
friends, are forced to 'endeavour to improve their loft . 
time as well as they can. | 


To ſuch as thefe the following Treatiſe will be of 
great ſervice ; for the variety of the ſubjects here treated 
of, muſt needs gain the attention of all who have the 
leaſt inclination to ſtudy arts and ſciences. | 


Perhaps ſome of our moſt eminent teachers may ſay, 
by inſerting the operations at length, I have encouraged 
dull and lazy boys, by this means, to copy out their 
zuſwers, in order to deceive their teachers; but ſuch 


kind 
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kind of piracy may ſoon. be detected, by varying the 
work of the queſtions according to the nature of the 
ſeveral rules. 1 e 


But my ſole motive for undertakin this work, was 
purely for the inſtruction and benefit of the unlearned ; 
ſo J hope every impartial reader will judge with can- 


dour of the merits of this performance; and if it meets 


with their approbation, I ſhall not think I have fpent 
ſo much labour in vain, but rejoice at having done any 
thing for the ſervice and good df my country. 


I hope my readers will excuſe all defects, and correct 
what errors they may occafionally find herein; which 
will be eſteemed a particular favour :— PSY 


I have nothing further to add, but a return of my 
ſincere thanks to all. thoſe Gentlemen, whoſe kind 
approbation and encouragement have now eſtabliſhed 
the uſe of this Book, and favoured me with their judi- 
cious remarks and ſignatures. „„ 
l 
with the utmoſt efteem, 
Their's and the Publics 
moſt obliged, obedient, humble Servant, 
-z2. WW Tas 
—— — IN : p 8 | | FY " 
BtkMINGHAM, 
Sept. 29, 1809. 
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CHARACTERS .USED"1N"THIS SYSTEM.” 


MATHEMATICAL, ALGEBRAtCAL, AND GEOMETRICAL Sies. 
. Ergo; therefore. 


＋ Plus, or more; the ſign of addition; as, 344, is 3 added to 4. 

— Minus, or leſs; the ſign of ſubtraction; as, 4—2, is 2 from 4. 

The ſign expreſſing the difference between two quantities, when it 

is not known which is the greater of the two. 5 

X Ihe fign of multiplication ; as, 3 X 4, is 3 multiplied by 4. 

„ Ts likewiſe a note of multiplication, and ſometimes uſed for X - 

-= The ſign of diviſion; as, 9=3, is 9 divided by 3. This ts ſome- 
times written like a fraction; thus, 3. | 

== "The ſign of equality; as a=8, is @ equal to 8, 

2 3: ; The ſign of arithmetical proportion; as 3 5; 6 
3 to 6 ſo is 4 to 8. . 

== The ſign of geometrical proportion. „ | 

t or 7 The 180 of majority; as ac=b, ſignifies à is greater than 6, 

—2 or 7 The ſign of minority; as a , ſignifies à is leſs than 6. . 

y The ſquare root; as, 16, is the ſquare root of 16. 


of The cube root; as, 58, is the cube root of 8. This character 


* 


over them; thus, 
b and 4. 


1+]? Signifies that the number denoted by u is to be. added to 1, and 
the ſum ſquared. 1 Tl; that 1 ＋ is to be raiſed to the third 


y 6+d, denotes the ſquare root of the ſum of 


power, or cubed, &c. 


( Taft Quarter 
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Con ſunckion 
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LO, Triangle I Square Fi * "Wi 
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4 * 8; is, 


ſometimes affects ſeveral quantities, diſtinguifhed by a line drawn 
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PART I. 


BOOK Is 
DEFINITIONS: 


An RITHMETIC is the art of computing by indo; it is 
called Vulgar or. Common Arithmetic, when it treats of whole 
numbers. 
Vnit is any thing conſidered as one, or 1, and is the beginning of 
number. 
Number is a multitude of units j by this every thing is reckoned. 
A whole Number is a preciſe number, without any parts annexed, 
A mixed Number is a whole number, with ſome part annexed: 
A Fraction is a part or parts of a unit. 
A proper Fraction is leſs than a unit. 
An improper Fraction is greater than a unit. 
An aliquot Part is that which is contained a preeiſe number of times 
in another; 
An aliquant Part is ſuch as is contained i in another; ſome number of 
times, with ſome part or parts over. 
A prime Number is that which can only be meaſured by a unit. 
Numbers are ſaid to be prime to one another, when only a unit mea- 
ſures both, Theſe are alſo called co-primes. 
A perfect Number is that which is equal to the ſum of all its aliquot 
parts, 
79 or whole Numbers, are ſuch as expreſs a 3 or multi- 
tude of things, whereof each is conſidered as a unit. Thus 4 tons 
6 Ke 20 miles, &c. each of which is called an integer, or whole 
number. 
Compound Numbers are ſuch as conſiſt of different Jenominations, 
as tons, hundreds, quarters, pounds, ounces, &c. Thus 12 T. 3 C. 
I qr. 1216. &c. | 


Arithmetic, with regard to art and ſcience, conſiſts both in theory 
and practice. 


Theory conſiders the nature and quality of Piers and demonſtrates ' 
the reaſon of practical operations. 
| B The 
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The practice is that which ſhews the method of working by numbers, 
and conſequently becomes the moſt uſeful and expeditious for buſineſs, 
and has five principal or fundamental rules for the operation, viz. 

1. Numeration, or Notation; 2. Addition; 3. Subtraction; 4 Mul- 
tiplication; and 5. Diviſion. | | . 

8 E:-C . 
F Nr ATN | 
g 1 'EACHETH to read or expreſs the true value of any number 
when written down, and conſequently, to write down any pro- 
poſed number according to its true value; and this conſiſteth of two 


parts. = VOTE 
1. The true order of placing down figures. 


2. The true valuing of each figure in its place; both of which are 
plainly exhibited in the following 5 


1 9 Nine. 
8 9 8 Eight. 
9 8 7 Seven. 
: 9 8 7 6 Six. 
- +. H. $7 0..£: 16s 
98765 4 Four. 
98765 4 3 Three, 
9 8 7.6 5 43 2 Two. 
| 938 64.4 3471 One. 
98 76.5 4 3 2 1 © Cypher. 
rp 
8 2. 7 8 8 S . 2 8 
- 1” Y 8 8. 2 
8 2 DS. 
* 


In this table each figure from the place of units, increaſeth in a ten- 
fold proportion; as 9 in the firſt place is nine; 9g in the ſecond place 
is ninety ; and ſo of the reſt, Sk. | 
Theſe ten places are as far as any common buſineſs will require; 

but when large numbers are expreſſed by figures, for the more eafy 
reading of them, divide, or rather diſtinguiſh your number into pe- 
riods, each period to contain fix characters or figures, called grand 
periods; then the firſt period to the right hand will be units, the 
ſecond millions, third billions, fourth trillions, fifth quadrillions, ſixth 
quintillions, ſeventh ſextillions, eighth ſeptillions, ninth octillions; 
tenth nonillions, eleventh deci-millions, &c. As for inſtance, ſuppoſe 
1 would number this train of figures, viz. . . 


NOTATION. — 
* Sextil. 2 Quadr. Ga W 2 Vows 


7 3 
123456,124121468121 3,41 5682, 181643, 4168, ere e 
| EXAMPLES. | 
Write down 34167 in words at length ? Anſwer, Thirty four thou- 
ſand, one hundred and fixty- ſeven. 
Write down 790684.218 in words at length? Anſwer, Seven hun- 


dred niriety millions, fix hundred eighty-four thouſand, two hundred 

and eighteen. 

Expreſs in figures, fix thouſand and fifty- five? Anſwer 6055. 

Expreſs in figures, nine hundred eighty-ſeven millions, fix hundred 
and fifty thouſand ? Anſwer 987650000. 

Expreſs in figures, ſeventeen millions, ſeventeen thouſand, ſeventeen 
hundred and ſeventeen ? |... © T7J©OOOOO 

| I 7000 


5 | 17 
17018717 R 
Expreſs in figures, guy. e billions, four hundred, forty-five 


thouſand and four millions, fixty thouſand, fix hundred and fifteen ? 
Anſwer 45445004060615. 


NOTATION, 35 8 Numerical Letters. 


One, five, ten, fry, hundred, five hundred, thouſand. 
X C. D. M. 
When a leſs numerical . ſtands before a greater, it muſt be taken 


from it, as I before V or X, and X before Lor C, &c. thus: 


Four, nine, forty, 8 &c. 
IV; | 
| When a leſs numerical letter ſtands after a greater, it 1s to be added 
to it, thus: 
_ Six, eleven, fixey, one kyvkes and ten, 
VI. Þ 2 oo q CX. 
A line drawn over any number leſs than a thouſand, ſignifies ſo many 


N thouſands, as XL. is forty thouſand; <4 one hundred thouſand 3 . 


Nl. is one million, &c. 
Write down in common figures the Glowing bers expreſſed in 
numerical letters, VIZ, 


XE 3. DC: WL MO.  MDCCLXXXI. MC. 
Anſ. 11, 100, 600, 540, 1100 1781, I 100000, 
Write down in numerical letters the following number, - expreſſed in 
common figures, viz. 
10, 50% 95, 107, ooo, 1500, 60000. 
Anſwer, . L. XcV. CL M MD. VI. 
Write down in numerical letters the following numbers expreſſed in 


common figures, viz, 2060000, Anſw, MMLX, 
B 2 | | | : | II. ADDI. 


„„ 
II. ADDITION. 


EACHETH to add fundry numbers together, into one ſum, called 
the total. SO, SS | 5 

RULE. 1. Place all the numbers of a like name ſo, that units may 
ſtand under units, tens under tens, hundreds under hundreds, &c. 

2. Begin at the units place, and reckon up all the figures in that 
place from the bottom to the top, and what overplus there is above 
even tens, ſet down, carrying one for every ten to the next row, and 
fo on, continuing to the laſt raw, at which ſet down the total amount. 

PROOF. Begin at the top of the ſum, and reckon the figures 
downwards, in the ſame manner as you added them upwards ; and if the 
ſum comes the ſame as before, it is undoubtedly ſuppoſed to be right. 


EXAMPLES, 
Let theſe numbers be added together : 
9482 ba 


1 0464 


To add up this ſum, begin at 5, ſay the ſum of 5 and 7 is 12, and 
2 is 14; ſet down 4 and carry 1. The ſum of 1 and 8 is 9, and 9g 
is 18, and 8 is 26; ſet down 6 and carry 2. Then 2 and 3 is 5, and 
5 is 10, and 4 is 14; ſet down 4 and carry 1. Laſtly, 1 andg is 10, 
which being the laſt, ſet it down. | | | | 


More examples for practice. 
126893 12486 368121 21304 
„ 2101 16012 2186 
2118 6572 5168 21 
213 - 18 21 e 
604 25 658102 21 
+ 3 - 245 1 
211572 15285 457669 23887 
234563 254312 689876 878761 
41234 32168 2101 2180 
312 1214 86 815 
2 ge {2 42 43 
4285 24798 31234 124 
302 314 1312 4210 
56 45 421 432 
280755 312872 725072 886565 


— 


* 


D 0 


ADDITION. * 
- Sueftions to exerciſe Addition of Whole 2 


usch. 1, A Gentleman had in his curſory one hundred million of oak, 
one hundred thouſand aſh, and one hundred fruit trees,and alſo fixty-nine 


-Oule ooo ot 
Aſh. Io OOo 


Fruit 


100 
Elm 69 


Anſwer 100100169 Trees in all. 


Queſt. 3. 


Suppoſe a man was born in the year 
of our Lord 1800, in what year 
will he be 60 years of age? 

To - 1800 

Add - 60 


Anſwer 1860 


— 


elm trees; I demand how * trees were growing in the nuſery? 


Que. 2, A perſon was born in 
the year 1800, when will he (if he 
lives) be 65 years of age ? 

This is no more then to 1800 


l 


— 


And we have the year required 1865 


— — 


Rreft. 4. 


I was born in the year 1751, 
when ſhall T be 49 years of age? 
1 - 70x . 
Add - 49 


Anſwer 1800 theyear req. 


Suh. 5. A draper has 7 pieces of cloth as under, 


ards 
No. 1 containing 87 


Anſ. 272 | Yards. 


How mafiy yards are there in all? 


down in 5 figures? 12111, Anſwer. _ 


Pref. 6. How is * owes chouſand, eleven ng and eleven ſet 


Proof, 

h 11000 5 
1100 
N 


12111 


Queſt. 7. In the ſecond book of Kings Chap. 19th we read that an 
angel deſtroyed in the camp of the Aſſyrians, an hundred, and fourſcore, 


and five thouſand : How would you ſet this down? 18 5000, Anſwer, 


| 1 
PARADOXICAL QUESTIONS. 


Que L. 977 from fix ye take nine and from nine ye tale ter, 
Te wits, now the myſPry explain) | 
Aud iff fifty from forty be talen; there then 
Shall be juſt half-a-dozen remain. 


SOLUTION. 


And if from IN you take ten = X. there remain. I 


Tf from SIX you take nine = TX, there then remains 8 20 _ 
= SIX. 
And if fron XL you take fifty = L, there remains X 


Quest. 2. Four hows I ſaw, but 3 they = Weres 
J beg, dear ladies, you'll declare; 
And though they were but four exa#, 
Thirteen they were full as compact; 
4 cut off bal, and then could find, 
 Exadtly eight were left behind: 
What ſeems more ſtrange, tho very fare, 
T heſe eight e were but four, 


SOLUTION. Divide thirteen by line that's ferait 3 
| The half is evidently erght. : 4 III 


Queſt. 3. Three per/ons at play, in a tavern were ſeated, 
Where none other play'd, nor any one betted ; 
Yet fortune prov'd kind, for.each gain'd a guinea, 
Who tells me this paradox, I hold him no ninney. 


An ſæuer Three Muſicians 


Find how many Years it was from the Creation of Adam to the univer- 
fat Deluge in the Days of Noah, called Noah's Flood; by the 5th Chapter, 
and õth Verſe of the 7th Chapter of Geneſis. 


M,athuſelah Enoch 
Lamech Miathuſelah 


When Seth was born Adam was - < 130 Years old, 
Enos Seth - "- » 7 
Cainan Enos 90 
Mahalaleel Cainan o' 
2 | Mahalaleel - - 6g 
noch JAS; + = 003: 


Noah Lamech _ 
And when Re 4 8 happened Noah was 600 


Anſwer Is 56 Years, 


121 
, SUBTRACTION. 


I 


"EACHETH to take a leſſer number from a greater; to find their 
ng or remainder. 

RULE. 1. Place the greater number uppermoſt, and the other under 
it, fo that ins may be under units, tens under tens, &c. and draw & 
line under them. 

2. Begin at the right hand or place of units, and ſubtract the lower 
figure from the upper, and ſet down the difference underneath them; do 
the ſame with the reſt of the figures. 

3. When the under figure exceeds that which ſtands over it, you muſt * 
borrow ten, and add it to the upper number, from which ſubtract the 
lower, and ſet down the remainder ; carry one to be added to the next 
lower figure, and ſubtract the ſum from the upper, ſetting down the 
remainder; and ſo on from one row to another. 

PROOF. The way to prove ſubtraction is no more than, to the leſſer 
3 add the remainder; if the ſum be like the greater, the work is 
Tight. 

EXAMPLE . E. 2. BoB E. „„ E. 5. 
From 94165 368419 86459 Bought 9876 From 869426017 
Take 35641 126124 21821 Sold 1213 Take 214981764 


Rem. 58524 242295 64638 unſold 8663 Rem. 654444253 


Proof 94165 368419 86459 Proof 9876 Proof 869426017 - 


To work example firſt, ay, 1 from 5 and there remains 4, write 
down four in the place of: units, and ſay 4 from 6 and there remains 2, 
which write down in the place of tens ; then ſay 6 from 1 I cannot, but 
10 that I borrow added to 1 is 11, 6 from 11 and there remains 5; then 
I that I borrowed and 5 is 6, 6 from 4 1 cannot,” but 6 from 14, and 
there remains $7 1 that T borrowed and 3 is 4, 4 from 9 and there re- 
mains 5, which ſet down, and the work is done. But as theſe things 
are ſo eaſy, I think any farther expiry of the reſt would be looked 
upon as prolixity only. | 


Queſtions ta exerciſe Sabera ion of Whole Numbers. 


Auch. 1 Auch. 2. 
The age of a lady is fifty and three, Suppoſe a perſon was born in the 
What year was ſhe born iu, pray year of our Lord ſeventeen hundred 


tell unto me ? and forty-five, how old 1s ke this 
From 1800 | preſent year, being 1800 
Take 53 | From 1800 
— : Take. 178 


Anſwer 1747 - — 
. IE | Anſwer 55 Years, 


—ͤ — — 


SUBTRACTION. 
Queſt. 3. | eur. 4. 
In the year of our Lord 508, . What is the difference betwixt 


Tarquin was baniſhed from Rome, twice twenty-five, and twice five 
for the raviſhing of Lucretia, how and twenty ? 


many years is it ſince to this preſent This is no more then from twice 


year, being 1800 ? ? 2 5=50, ſubtract twice 5= 0-20 
2230. 
Thus 25 8 
From 1 | 25 5 
| | — From 50 10 
Anſwer 1292 Ea Take 30 20 
| 20 the difference. 30 


— a — 


Nucl. 5 The 8 between two numbers is 36 ns , the greater 
1s "A what is the leſſer? 86495 2 


in | 36842 


Anſwer . 828110 the lefler number. 


— 


Dueft. 6. 3 this pteſent year ins: you were 14 years old, 
hat year was you born in? 1800 


jd I a 
1 | 4 


# - | 3 


ö | Anſwer 1786 


Que. 7. There are two Numbers, the greater i is 1 and the leſſer 
75 what is their difference and ſum ? 


SR. Ina: © and 102 
FF 
Anſ. 30 Te | | 174 ſum 


| Ones. 8. When the air prefles with its full weight, in very fair 
Weather, it may be demonſtrated, that there preſſes upon a human Body 
about 33905 Pounds of that fluid matter; and in foul Weather, when the 
Air is moſt light, but 30624 Pounds. What Difference of Weight lies 
on ſuch a Body, in the two anos Alterations of the Weather ? 


lbs. 
In fair Weather, - 5 33905 


In foul, 4 ‚ ett, 30624 | 


Anſwer 3281 


—— — 


8 


C 


1771 
IV. MULTIPLICATION. 


SVEACHETH how to increaſe any one number by another, ſo often 
as there are units in that number by which the one is increaſed ; 
and ſerves inſtead of many additions. Es : 
There are three principal members belonging to this rule, viz, 
1. The multiplicand, or number to be multiplied. 8988 
2. The multiplier, or number by which the multiplicand is multi- 
lied. | 
F 3. The product, or number produced in multiplying. 
Note. For the ready performance of this, and all the following rules, 


it is abſolutely neceſſary the following table ſhould be got by heart. 


PROOF. The beſt way to prove multiplication is by diviſion, but 
as the learner is ſuppoſed not yet to know that rule, he cannot prove 
by it; he muſt therefore make the multiplicand the multiplier; then 
if the product is the ſame as the other, the work is right. 

Note. There is a way of proving multiplication by caſting away the 
nines, which is moſtly taught in ſchools, and is very expeditious, but 
liable to error; but for the exerciſe and improvement of the learner, I 
ſhall ſhew him both ways in its proper place. | 


TABLE. 
a 5 + 5 8 9 10 11 
4168110121416 18] 20] 22 24 
6| 9|i2|15|18|21|24| 27 | 3o| 33 36 
81216 20 24 28 32] 361] 40 44 48 
5 20 [2530 [3540 45 50 [ 5 560 
12 | 18 | 24 | 30| 36 | 42 48 | 54| 60 66| 72 
14 | 21 | 28 | 35| 42 | 49 56 63] 70 77] 84 
16 | 24 | 32 [40 | 48 | 56 | 64 | 72 80 88 | 96 
18 |27|36|45|54|63]72| $1] 90| 99| 108] 


_ 


© Ow On > ww S 
— : 
O 
— 
Wn 


10j20 | 3o | 40 | 50 | bo | 70 | 8 | 9o | 100 | 110 | 120} 
11122 | 33 | 44 | 55 | 66 | 77 | 88 | 99 | 110 | 121 | 132} 
1224 | 36 | 48 | 60 | 72 | 84 | 96-| 108 | 120 | 132 1440 


CASE 1. To multiply by a fingle figure. _ 
- RULE 1. Place the multiplier underneath the units place of the mul- 
tiplicand. _ "7 | 

2. Multiply from the right hand to the left, thus; begin with the 


units or loweſt figure of the multiplier, by which multiply the loweſt 


figure of the multiplicand, and iet down the overplus, above the tens; 
and carry the tens: Then multiply the fecond figure of the multipli- 


cand by the ſame, adding ſo many units, as you had tens to cariy; 


ſet down the overplus, and carry the tens as before. Do thus until you. 
come to the laſt figure, whoſe product muſt be ſet down entire. 
| EX. 


o 


9 


10 MULTIPLICATION. 


EXAMPLE 1. Multiplicand 6874 
Multiplier 4 


Product 27496 


To work this example you muſt Tay, 4 times 4 is 16, ſet down 6 


and carry one; then 4 times 7 is 28, 5 I that I 1 „ „ ee 


down 9 and carry 2; then ſay 4 times 8 is 32; and 2 that I carried is 


34» ſet down 4 and carry 3; laſtly, 4 times 6 is 24, and 3 that I carried 


is 27, which ſet down, and the product will be 27496, as by the work. 


To prove. the foregoing work by caſting away the nines, 
make a croſs, and add all the figures of the multiplicand toge- 
ther, as units, thus 6+-8+7 +4=25, throw away the nines, 7 X 4 : 
and ſet the remainder 7 on the ſide of the croſs ; do the ſame l 
with the multiplier 4, but as there are no nines to throw away, J ſet 


down 4 on the other fide of the croſs. Do the like with the product, 


2+7+4+9+6=28, throw away the nines, and there remains 1 to be 


ſet at the top of the croſs. Laſtly, multiply the figures on the ſides, thus, 


4 times 7 is 28, throw away the nines and ſet the remainder 1 at the 


bottom of the croſs, which is the ſame as the top, and proves the work to 


CASE 2. When the multiplier conſiſts of ſeveral figures ; : 


RULE. Multiply each figure through the line, and write down the 
products according to their places, that is each reſpective product under. 
neath that figure of the multiplier, by which you multiply, then add 


them up, and you will have the true product in one line. 


E. 10 E. 11. E. 12. . 
31246812 34216812 3841265 21806847 
| 16 TS... 63 84 
187480872 102650436 11523795 87227388 
31246812 68433624 23047590 174454776 
49994899 786986676 241999693 1831775148 


be right. 
The other way to prove multiplication 1 is, by making the multiplicand 
the multiplier. 

E. 2. .- "4 Bhs" Jo E. 4. E. 5. 
32142352 53124564 21684218 16841 509 
8 : - ED. 
64284704 159373692 86736872 84207548 
E. 6. E. 7. E. 8. E. 9. 

6802124 3214508 3456102 1406178 
6 7. he 9 
40812744 #2501976 276488 16 1265 5602 


E. 14. 


MULTIPLICATION, 


E. 16. 
302614 
362 


605228 
1815684 
907842 


109546268 


E. 10. 
740542 


253648 - 


5972336 


2986168 
4479455 
2239626 
FIIELIS: 


E. 14. E. 15. 
281642 864927 
458 1 
2253136 2594781 
1408210 4324635 
1126568 5189562 
128992036 564797331 
. E. 19. 
368121456 460136527 
4345 3615 
18406072860. 2300682635 
1472455824 460136527 
1104364368 27608 19162 
736242912 1380409581 
8632448 14320 — 1493084 


189358885216 


IT 


| > 
621452 
984 


248 5808 
4971616 
5593068 


611508768 


E. 21. 
25 3648 
7454 


507296 
1014592 
1268240 
1521888 
1014592 
1775536 


189358885216 


CASE 3. When cyphers are intermixed with the figures in the 


multiplier. 


RULE. Omit the cyphers, and place the firſt figures + each par- 


ticular product under its reſpective multiplier; 
n at full length, will ſufficiently explain this rule. 


„ 
8047006275 
207008009 


7242305625 
6437605000 © 


5632904375 
160940 12 50 


6＋6— — 


CASE. 4. 


166579 474222305625 


the following e 


EB. 
314020065 
200405006 


1884120390 


1570100325 
1256080260 


628040130 


— 


6293 1193010445390 


» 


When there are cyphers at the right hand of either, or 
both the l and multiplicand. 


RULE. Multiply as before, neglecting the oh until all the 
particular products are added together, and to that ſum place the number 
of cyphers pg are on is _ hand of both factors, 


E. 24, 


4 MULTIPLICATION, 


. 4. . E. 26. 
234000 35840 | 3684000 
2600 7 | 230 306000 
1404. 11052 0 8 
468 7368 11052 
608400000 8473200 1127 304000000 


— 
— 


If you have any number to multiply by 10, 100, 1000, &c. annex as 
many cyphers thereto as there are in the multiplier, and the work is done, 


_ Multiply 1781 | Eo, 
8 10 100 
Product 178 10 | 178100 


CASE 5. When the multiplier is ſuch a number as any two figures 

(in the multiplication table) being multiplied together will produce it. 
RULE. Multiply the given number by one of thoſe figures, and 

that product by the other, and you will have the true product. ; 


„ | E. 28. - 
Multiply 36421 by 16? Multiply 48612 by 36? 
4X $=16 6 X 6= 36 
145684. 291672 
4 6 
Product 582736 1750032 
„ bp, E. 30. 
Multiply 4364213 by 727 Multiply 32410642 by 144? 
= S 9=72 12 X 12= 144 
349137. 33327704 
Product 314223336 Product 46671 32448 


CASE 6. When the multiplier is any number between 10 and 20. 


RULE. Multiply each figure in the multipliemnd, by the figure in 
the unit's place, adding to each its back figure, which ſtands next on the 
right hand of that you multiplied, only mind, that the firſt figure you 
begin with, is the thing itſelf, there being none to be added to * 

. N . ü E, 31. 


16 
8. 


£ there are but ten to be found, between one, and one million of millions, 
which are thoſe exhibited in this table ; | 


MULTIPLICATION. 13 


E. 31. Let it be required to multiply 365 by 12 in one line? 
| 365 3 


12 


4380 


To work this example, according to the above rule, ſay, 2 times 5 is 
10; ſet down o and carry 1; then 2 times 6 is 12, and 1 I carried is 


13, and the 5 in the units place of the multiplicand makes 18; ſet down 


8 and carry 1, then 2 times 3 is 6, and 1 I carried is 7, and 6 in the 
multiplicand makes 13; ſet down 3 and carry 1, which is added to 3 in 
the multiplicand, it makes 4. to be ſet down: So the product of 365 X 12 
==4 380, as appeareth by the work. | 


E. 32. E. 33. E. 34. ; E. 35. 
4263 - 36124 48965 32145 

16 | 18 17 | I9 
68208 | 650232 | 832405 610755 


NOTES x0 the NINE DIGITS. | 
1. The digit One, hath a property which no other number hath, 


for it neither multiplieth nor divideth, - but leaveth the number to be 


multiplied or divided the ſame. | „ 
2. Multiplying any number by Two, is the ſame with doubling of 
it; and whether you add two to itſelf, or multiply it in itſelf, the ſum 


and product are equal. And likewiſe obſerve, that no ſquare number 
can ever terminate, or end with the digit two. 


3. If you would multiply any given number by Three, to that number 


add the double thereof, and the ſum will be equal to the product. 


4. If you would multiply any number by Four, you muſt double the 
doublication, and the ſum is the product. 


5. If you would multiply any number by Fire, add a cypher to the 
given number, and take half that ſum for the product. 


# 


6. If you would multiply any number by Six, add a cypher to the 
given number, and take half thereof, to which add the given number, and 
the ſum will be equal to the product. 


Note. Between theſe two laſt- mentioned digits Five and Six, there 
is a ſecret property; for if you multiply either of them into them- 
ſelves, the number produced by ſuch multiplications will terminate in 
themſelves, | | 

The number Six hath another eminent property, for all its aliquot 
Parts are equal to itſelf, as its half, its third, and its fixth, being all 
added together, make fix. And of numbers that have this property, 


if 


Numbers 


14 MULTIPLICATION. 


6 

28 

486 

8128 

Numbers of aliquot parts 4120816 
+ 3 4 2096128 

33550336 

536854528 

8586869056 

137438691328 


Note, If the number 28, $128, and ſeveral of the other numbers, be 
divided by 2, 3, and 6, ſeverally, there will remain q and 3, which frac. 
tions are equal to unity which one being added to the three ſeveral quo- 
tients, will make up the given number. 


As, ſuppoſe the laſt number in the table ; 
 2)137438691 328(68719345664. | 


emains 0 
_ 3)137438691328(45812897109 
: 1 


emains 4 
ji 6)137438691328(229064485 54. 
1 | Remains 4, or 4 —— — | 
Wh Sum of the quotients 137438691328 = to the dividend, 
i | 7. If you would multiply any number by Seven, add a eypher to 
15 the given number, and take half thereof, to which half add the double of 
the number given; the ſum of them will be the product of the given num- 
ber, multiplied by ſeven. | . | 
8. To multiply any number by Eight, to the given number add a 
cypher, and from thence ſubtract the double of the number given, the 
remainder is the product. | 
9. To multiply by Nine, add a cypher to the given number, and 
from that number ſubtra& the given number, the remainder is the product. 
This digit Nine hath a privilege above all other digits; for if you take, 
any number, the nines taken out of the groſs ſum of that number, or of all 
the parts thereof ſeverally, the remaining digit will be ftill the ſame. 
EXAMPLE. The number 45 hath five nines contained therein; ſo if 
you multiply ꝙ by 5, the product is 45. In like manner, if you take the 
nines out of this number 843, it is the ſame as if you took the nines out 
of the fingle figures 8, 4, 3, which make 15, from which 9 being taken, 
there will remain the digit 6; and alſo if you divide 843 by q, the quo- 
tient will be 93, and 6 remaining. | 7 
From hence proceeds the way of proving multiplication, by caſting a- 
13 the nines out of the factors and product, as taught in ſect. 4, page 
roth. ä 
I might introduce various other methods of contracting and working 
multiplication by ſhort, though tedious and inſignificant rules; _— — 
| ſh 


ms 0 Jy 


will 18 coſt ? 


I ſhall omit for a future work (as they are more curious than uſeful) 
and give the 1 a few queſtions for practice and improvement in 


this rule. 
QUESTION 1. ” Ie 1 hogſhead 
of tobacco coſt 16 pounds, what 


£+ 
16 
18 


— — 


Anſwer 288 pounds. 


s In Egypt, there was an 
ancient city called Babylon, which 


| ſtood upon a ſquare of 15 miles 


each way; how much ground did 

the whole city ſtand on? 
Multiply - 15 \ The length of 
By: #8 a fide; 


. 
15 
Anſwer 225 miles. 
Q. 5. What is the difference, 
dozen, and half a dozen dozen? 
12 a dozen 
12 


144 a dozen dozen 
6 


Q. 2. Suppoſe 200 men take 
a prize, and each man's ſhare 
amounts to 160 nds; what is 
the value of the prize? 

160 
200 


Anſwer 32000 pounds. 


Q. 4. A certain country vil. 
lage, it is ſaid, hath 500 houſes 
in it ; now, allowing 5 perſons to 
each houſe, what number of "Fu 
are there in all? 


500 
5 


— — 


Anſwer 2500 


and what the ſum, of ſix dozen 


To 864 fix dozen dozen. 


Add 72 half a dozen dozen, 


From 864 ſix dozen dozen Sum 936 
Take 72 half a dozen dozen 1 
Difference 792 | 

V. DIVISION. 


many ſubtractions. 
— accidental, viz. 


EACHE TH us to find how often one 1 called the diviſor, 
is contained in another called the dividend, and ſerves inſtead of 
In this rale there are three real numbers, and a. 


The divided, or number to 10 divided. 
2. The diviſor, or number by which you divide, 
3. The quotient, or nuinber that ſhews how often the diviſor is con- 


| tained in the dividend. 


4. The remainder, which is always leſs than your diviſor, 


. CASE ho When the TI is not greater than 12, 


RULE, 


—— 
— 526 7 I. 


7 P 


== — — — — 
T 
— = 8 22 7 


FW po monroe ere. -, a+ 


— 7 — 
— jp — 


. —— ID 
— 2 8 — wrt AC 
; * 8 x 4g 
G ——— 


16 DIVISION. 


RULE. Firſt, ſeek how often the diviſor is contained in the firſt fi- 
gure of the dividend ; or if the firſt figure of the dividend be lefs than the 
diviſor, then in the two firſt figures of the dividend, and ſet the quotient 
figure down, and if any thing remain, carry it to the next figure in the 
dividend, where it muſt be reckoned as ſo many tens, that is, if 1 remain 
you muſt call ig ten; if 2, 20; if 3, 3o, and ſo on, bearing in mind the 
remainder of each figure, and adding it to the next, until you have made 
uſe of all the figures in the dividend. | | | 


PROOF, Multiply the quotient by the diviſor, and as you multiply, 


add in the remainder (if any) or add the whole remainder to the product 


at laſt, and if it comes the ſame as the dividend, the work is right. 
EXAMPLE 1. 8) 456789 | 


Quotient 5709 l — 5 


Proof 456789 


To work this example, ſeek how often 8 is in 45, which is 5 times; 


ſet down 5 under the dividend, and ſay 5 times 8 is 40, then 40, from 


45, and there remains 5, which makes the following 56; then ſay, how 
often 8 in 56, 7 times 8 is 56, from 56, and there remains o; then ſay, 
how often 8 in 7, (no time) ſet down o, and there remains 7, which makes 
the next figure 78 then ſay, how often 8 in 78, 9 times 8 is 72, from 78, 
there remains 6, which makes the next figure 69; then, how often 8 in 
69; 8 times 8 is 64, from 69, there remains 5, which ſet down at the end 

of the quotient, as a remainder, and the work 1s compleated. h 


. E. 3. E. 4. 
2) 368421 3) 423968 40986428 

184210— 1 15 141322 — 2 | 246607 
Ke N . 7. 
5)867501 6)612135 9)8 19684 

173500 — 1 102022 — 3 | 91076 


CASE 2. When the diviſor confiſts of many places of figures; 
RULE. 1. Set down the dividend, and the divifor on the left hand of it. 
2. Enquire how often the firſt figure of the divſor is contained in the 
firſt figure of the dividend ; or in the two firſt figures when that of the 
diviſor is greater, and place the anſwer in the quotient, by which multi- 
ply the diviſor, and place the product under the ſaid figure of the dividend, 
drawing a line underneath it; ſubtract it therefrom, and to the remainder 
annex the following figure of the dividend, proceeding as before; but if 


this product be greater than that part of the dividend, a leſs figure muſt be 


placed in the quotient. | 
3. 


DIVISION. _ 17 


* | 3. If the remainder ſhould be ſo ſmall, that when the figure of the 
ie | dividend joined with it make a ſum leſs than the diviſor, then a 'cypher 
80 5 is to be placed in the quotient, and another figure brought down; 
e for every figure brought down, a Cypher or figure muſt be placed in the 
85 | quotient. This is called | 
—=_— LONG DIVISION. : | 
EXAMPLE 1. What is the quotient of 14122 divided by 46 ? 
2 f Diviſor. Dividend. Quotient. 
& 46) 14122 (307 
| 138 
15 322 
322 


Lo work this example, ſay how often can I have 4 in one (no times) 
then; how often 4 in 14, which is 3 times, then place 3 in the quo- 


oO 


tient, and multiply 46 by it, ſetting the product 138 under 141, 
and ſubtract it therefrom, and there remains 3. Then bring down 
the next figure 2 from the dividend, and annex it to 3, which makes 

bh 32; then enquire how often 4 in 3, the anſwer is o, which I place in 
s the quotient, and bring down the next figure 2, the dividual is then 
A 322; then ſeek how often 4 in 32, the anſwer would be 8; but 46 mul. | 
3 tiplied by 8 would exceed 322; therefore I place 7 in the quotient, by 
d which 1 multiply 46, and the product is 32 2; that; ſubtracted from 
322, leaves nothing, therefore 307 is the quotient. é 
SCHOLIUM. There are various ways of proving diviſion, and for 
the exerciſe of the learner I ſhall prove it by three different ways; firſt, 
by multiplying the quotient by the diviſor ; ſecondly, by caſting away 
the nines ; and laſtly, by addition, thus : | ; 
'Take the quotient of the laſt example, and multiply it by the diviſor: 
307 47) 8460 (120 
4 | | N E 
184 © | | | 376 
0 14122 the ſame as the dividend. I” 
= Take this example, and caft away the nines in the diviſor 5 
, and quotient, which put on each fide of the croſs, and caſt 1 5 
ba = away the nines out of the dividend ; put the remainder at the 0 
ir " top of the croſs; then multiply the fide figures thereof into 2 
. each other, and caſt the nines out of the product, and if the work be 
| right, the remainder to be written at the bottom of the croſs will be the 
If ſame as the top, as appears by this example, _—_ 


E. 3. 
345)746789(2164 
690 
567 
345 


2228 
122070 


1589 
11380 


— 


Proof 746789 


* 209 Remainder, 


16 © DIVISION. 


To prove this example, add up 
all the lines marked thus* ; and as 


there is nothing but a cypher to be 
added to 9 in the remainder, put 
down q, and for the ſame reaſon 4 


put down 8 : then ſay, 2 and 3 is 5, 
and 7 is 12, and 51817; ſet down 
7 and carry 1. Then 1 and 1 1s 2, 
and 4 is 6; ſet down 6, and ſay 2 
and. 3 1s cy and 9 is 14; ſet down 4 


and carry 1; 1 and 6 is 7, which 


ſet down, md the for js the ſame 
as the dividend, which proves the 
work to be right. 


Note. If there be a einde when you prove by the croſs, it muſt be 
added to the product on the ſides of the croſs, and the nines thrown out 


#5 before. 
E. 4. E. 5. 61745)392628787(6358 
6023) 1897258(315 370470 
180 69 __ 
221587 
9035 185235 
6023 — 
5 363528 
30128 308725 
30115 — 
548037 
{TY 493960 
$4077 
E. 6. | E. 7. : 
 684573)323323869(475 476085)988390547(2076 
| 2738 292 i 1 
4949466 3622054 
4792011 3332595 
1574559 2894597 
1369146 . 
205413 38087 


CASE z. When the diviſor has ber on the right r | 
RULE, Strike them off, and likewiſe ſtrike of as many places of the 
' dividend on the right hand; and Pg the diviſion by the re- 


2 


% 


DIVISION. | 19. 


maining figures. And when the diviſion is finiſhed, annex the figures cut 
off to the remainder, 


1 
5 4100) 8649873221097 
304100)7456178(24 2 
608 
„„ | 44 
8 | os 
—_— | 2 
| 3 „ 
16078 Remainder. 369 
297 
287 
1032 Remainder. 


When the dividend has the ſame number of cyphers on the right hand, 
as the diviſor, ſtrike them off from each, and the remainder will be ſo 


many of what you divide by, without annexing the cyphers that werg 


cut off, 
E. 3. 123;00)6397|00(52 — E. 4. 3121000)9864|000(31 
G15 936 
247 504. 
246 312 
1 25 | 192 


CASE 4. When the diviſor is ſuch a number, that any two figures (in 
the multiplication table) multiplied together, will produce it. 

RULE. Divide the given number by thoſe numbers or component 
parts, which is much eaſier than dividing by all the diviſor at once; 
ſee the following examples worked at full length. | Ws 

NOTE. If there be a remainder in the laſt diviſion, it will be fo 
many times the firſt diviſor, which added to the firſt remainder (if any) 
will give the true remainder ſought, | ; 


E. I. | 5" he 
8045876912306 — by 32. 7117862493508 — by 42. 
4 5734614038—2 6| 2551784786—6 
£78 Rem. 0 20 Rem. 
143365392 _ 425297464—2 . 


To prove by multiplication all examples of this kind, you muſt add, or 
take in ſeperately the two remainders, when you multiply by their re- 
fpective diviſors that produced them. 5 | 

| D 2 - | E, 3. 


\ 


20 DIVISION. 


. z. . 4 
8789065432187 ＋ by 72. 9819186100212 = by 817 991 
9 9863317902 J—3 | 9| 91020677801 —3 3 
Fl _ 48 
10959242113—6 10113408644 —5 
. 12 244801864013 ＋ by 144. I | 
12 20400155334—5 1 | 
77 Remainder 
1700012944—0 | 


Thoſe who are well acquainted with the nature of diviſion, may ſubtract 
each figure of the product as it is produced, and only write down the re- 
mainders ; this will ſhorten the work, and is commonly called Italian 
diviſion; to perform which the following examples will ſufficiently ex- 

plain: Z 


E. 1. 34) 368492(10838 E. 2. 324)6842189(2111 
v2 alle” =: | 5 362 
129 + g62 
272 578 
=D > 0 254 Remaindey 
_ $125)3649753(1412 406502) 4 16903 1497010255 
LE. 2271109 
i, 2385990 ö 
1253 Remainder 1 3487 Remainder 


| VI. REDUCTION. 

| n to reduce all great names into ſmall, by multiplying 
continually the given number with ſo many of the next lower 
name, as makes one oſ the higher, keeping them equivalent in value; 
this is called Reduction Deſcending. On the contrary, where the quantity 
is to be reduced to a higher denomination, divide continually the given 

number by ſo many of To leſſer name as makes one of the greater; this 

is termed Reduction Aſcending, | 3 
| TABLES 


ww +» we F714. Uy 


. gS 


Marked. 
#4 Farthings 
d. 12 Pence 

5. 20 Shillings 


Note. 


. 


The reaſon for placing C. 5. J. g. over every denomination, 


REDUCTION. 


ſ Peay 
make one) Shilling 


| Pound . 


N h- 


TABLES of ENGLISH COINS, 


: E 
þi wrote orf 2 
3 


ſignifies, Libra, Solidi, Denarii, Quadrantes ; z "uae is, Pounds, Shil- 


lings, Pence, Farthings. 


PENCE TABLE. 


„ „% bony hunt ; 1 
O OO o OSS e 
—— 


4 d. d. 
15 5 | 20 5 
2 24 30 
3 35 40 
4 48 50 
5 60 60 
6 72 70 
7 84 80 
8 96 90 
9 108 100 
10 120 110 
5 132 | 120 
12 ae 4 144 130 y 
I 3 f 156 140 ae < 
14 1168 J | 
15 180 160 I3 
16 192 170 14 
"IS. 204 Piſtole 180 15 
18 216 190 15 
19 228 200 16 
20 240 Pound 210 17 
21 252 Guinea | 220 18 
27 324 Moidore || 230 19 
240 20 


d. 

8 
6 Half a Crown 
4 

2 

o A Crown 


2 
8 Noble 


The WEIGHTS and VALUE of ſuch GOLD and SILVER COINS, 


as are moſt commonly uſed in England. 


WEIGHT. VALUE. 

| Daots. gr. mites. 14 
An 5 9 9 13 
Halfditto - - 2 16 14 o 10 
A Quarter ditto 1 8 7 a: 8 
| ; SILVER. 
A Crown - 19 8 1034 7 © 
Half ditro - 9 16 52 0 2 
A Shilling - 3 20 18 & 2 
A Sixpence - I 22 | @ S 


GO QGCO 


d. 


Note. 20 mites 
make one grain. 

A pound weight 
avoirdupoiſe of cop- 
per, is coined into 
| twenty-three pence; 
conſequently a —_ 
penny is nearly 4 
an ounce, and a Fe. 
| thing 4. | 
_ EXAMPLE 1, 


22 


EXAMPLE 1. 
In 24 pounds, how many ſhill. 
ings and pence ? | 


24 
20 


480 Shillings 


12 


5760 Pence 


E. 3. In 361. 10s. how many 
ſhillings, pence, and farthings ? 
. 5. 
10 
20 


730 Shillings 


12 


8760 Pence 
4 


35040 Farthings 


E. 5. Reduce 3021. 166. 44d. 
to farthings? . 5. d. 


REDUCTION. 


E. 2. How many ſhillings and 
pounds are there in 5760 ne” ? 
d. 


5 r 
200 4800 4800 Shillings 


24 Pounds 


In this example multiply as 
before, but obſerve to take in the 
10s. in their proper place, that is, 
when you multiply by 20, the 
ſhillings in a pound. 

E. 4. In 35040 farthings, how 


many pounds ? grs. 
4) 35040 
12)8760 
| 2007 30 
Anſwer L. 36 10s. 


E. 6. In 290707 . 
how many pounds? 


4290707 


12) 72676 4 756. 
21o)60516 4d. 
Anſwer LF. 302 16 44 


WEIGHTS and MEASURES, 


302 16 42 
20 | 
60 56 
12 
72676 
4 
Anſwer 290707 Farthings 
Marked, | 
gr. 24 Grains 
dwts. 20 Penny weights 
0. 12 Ounces 


TROY WEIGHT. 


Penny weight 
Ounce 


Pound 


make one 4 


By Troy weight is weighed gold, filver, jewels, corn, bread and all 
tiquors ; from this weight all meaſures for wet and ded commodities are 


taken, 


N, B. 


85 


I1 


Re - 


7 


REDUCTION. 23 


N. B. 14 0%. 11 dts, 1 52 grs, Troy, is equal to one —_ Avoir. 
dupoiſe. 


E. 1. In 36 15. of glrer, how E. 2. Reduce 207360 grains 


: | many ounces, penny weights, and to penny weights, cunces, and 


grains? Ib; pounds ? 
36. | 
12 7 gre: 
= 4)207360 
432 Ounces | —— — 
20 | 6) 51840 
8640 Dwts: ' | 210) 8640 
24 132) 432 
34560 | Anſwer < 36 Pounds 
17280 . | — 


207360 Grains 


* 


E. 3. In an ingot of mehere E. pr Let it be required to 


ing 1416. 10 o. 16 grs. how many vacuo 85456 * to 7 ? 


grains ? 
Ib. oz. dauts. gro. gre. 
16 . 4085456 
I'S 4X 6=24 { | 
6)21364 
178 | — 856 
20 = 2]o) 35610 —4 
3560 12) 178 
. | og. dots. gr.. 
e Anſwer lb. 14 10 0-16 
14246 a — 
7121 | N | 


Anſ. 85456 Grains 


APOTHECARIES WEIGHT. 
Marked. | 


gri 20 Grains Scruple 
? an; | mkeow f ee 
5 12 Ounces | Pound, 46. 


Apothecaries, in making up their medicines, uſe this weight ; but they 


E. 1. 


| yy and d fell their drugs by avoirdupoiſe weight. 


24 | REDUCTION. 


| E. 1. In 18 pounds, how many E. 2. Reduce 103680 grains 

| ounces, drams, ſcruples and grains? to {cruples, drams, ounces, and 
. 18 Pounds e 

. 12 f 

HE 210) 1036800 

14 216 Ounces — 

1 . 3} $354 
1479p 1728 Drams 8) 1728 

. 5 

4 — | 12) 216 

7 0 5184 Scruples 
* 0 18 Pounds 
Wo 103680 Grains 

F E. 3. In 2 16. 45. 33 29. E. 4. In 13672 grains, how 
$f F2 fr. how many grains? many pounds? 
We Ib. 3. 3. D. gie. 200136712 
1 7 V 
ly Wl 28 : | 8) 227 — 2 
BY): If | 
1 — 12) 28 — 3 | 

14 227 | 

i | 3 Anſwer 1b. 2 4 3 2 12 

i 683 
7H 20 | 


- Anfw. 13672 Gal 
AVOIRDUPOISE WEIGHT. 


—— — — 
og > wr ag Rs > y — 
= ” ©, foe * 


i 

. 

4; 

1 

oh 

4 

4 

110 

h 
It | 


1 n 
— 


i Marked. 
f dr. 16 Drams 4 { Ounce 
e. 16 Ounces Pound 
W. 28 Pounds | > make one 4 Quarter of Cwt. 
ER” Quarters, or 112 Ib. | \ Hundred . 
Cæot. 20 Hundred ” 1 


By avoirdupoiſe weight is weighed all manner of grocery, and chand- 
ler's wares, and all metals, except ſilver and gold; alſo bread, butter, 
cheeſe, butcher's meat, &C. 

The denomirations in ſome of which are as follows, viz. 


WOOL WEIGHT. 


7 Pounds ſ Clove & 64 Todds 7 Wey 
2 Cloves , make one] Stone 5 2 Weys make one Sack 
2 Stones | Todd 9 12 Sacks - Laſt: 


REDUCTION. | 2; 


* HAY. $ BREAD WEIGHT. 
_ | $ tb. oz. dr, 
xs Pounds of old hay 6 Peck of 16 618 
1 - Pounds of ww dat. | truſs 7 Halfdito -' - $14 6 
= 36 Truſſes - - are one laſt Quarter ditto - 4 5 8 
8 Pounds = Stone of butcher's meat 
14 Pounds make one t Stone of horſeman's weight 
19 4 Hundreds Fodder of lead 


pound of 24 ounces. 


and drams ? 
| Caut. 
20 
4 
Bo 80 Quarters 
28 a a 


how 


2240 Pounds 
16 


35840 Ounces 
16 


57 3440 Drams 


E. 3. In 10 F. 10 Cr. 1475. 
II oz. 5 drs. how many drams ? 
T. C. grs, Ib. ox. dri. 
nnz 


20 
210 Hundreds 
. 
840 Quarters 
25 
t. 6724 
1681 
land- 2353 £ Pounds 
tter, g 
141205 
23535 
376555 Ounces 
16 
Vey . 
PI 6024885 Drams 
veg 8 


EXAMPLE 1. In 20 Car. low 
many quarters, pounds, e reduce 573440 drams to hundreds? 


Note. There are ſome ſorts of filk, which are weighed by a gout 


E. 2. Let in-be 1 to 


1 2 
4X 4=164 - 
| | 4143360 
4) 35840 
: 4)8960 - 
42240 
7)560 
4) 80 
20 Cavt, 


Anſwer 


Ki « 6024885 FEE” how: 


how many ounces, pounds, Te 
hundreds, and tons? 


4)6024885 Drams 
4) 1506221 — 3 
4)376555—1 
4)94138 = 3 ; 
4) 23534 — 2 
7) 5883 — . 


4) 840 = 3 
210) 2110 


— 
— 


— 


= 14 


Cæot. gr. Ib. ox. drs. 
10 10 © 14 11 5 


- * 
-= 


Aufwer F. 


CLOTH 


2 26 | | REDUCTION. 
8 CLOTH MEASURE. 
* | Marked. 7 
3 4 Nails . Quarter of a yard $ na. grs. 
WW. 3 Quarters Ell Flemiſh 9 £11 Fl. 
bl 4 Quarters > make one > Yard yd. 
Ui 5 Quarters I Ell Engliſh $ Fl. Eng. 
4 e Quarters | Ell French Ell. Fr. 
6 + | Scotch and Iriſh linens are bought and ſold by the yard; but the Dutch 
14 linens are bought by the ell Flemiſh, and ſold by the ell Engliſh. 
[ - | EXAMPLE 1. Ina piece of 
md cloth, containing 36 yards, how E. 2. In 576 nails, how many 
* many quarters and nails? yards? 
11 + Es 4)576 
* 144 Quarters N 4) 144 
1 g DH ned 8 Anſwer 36 Yards 
14 576 Nails 9 | 
| 7 E. 3. How many nails are there E. 4+ In 1698 nails, how many 05 
17 in 84 ells 1 4 qrs. 2 nails? dls Engliſh ? | 
K4 Ell. grs. na. y 
F1 1 | 4) 1698 30 
4 5 | | 
my „„ A 
14 424 12 ö 
| EM ff 4,42 
| Anſwer 1698 Nails = © 1 5 7 | 4 
91 6. ce 2412 nails to e 
5 E. 5. In 201 ells Flemiſh, how Plemiſn. Y 
| ik many nails ? 4)2412 
; 5. | a 50 ; 
| . 4 = 3)603 
1 6 | 
5 "Sy? Anſwer 201 Ells Flemiſh ' hi 
vw Anſwer 2412- Nails | . 
E. 8. In 15 36 nails, how — 
E. 7. How man nails in 6 N 
_ ells French FH n + ells French ? 
64 | | 4)15 36 
8 
—— 60) 384 
384 
4. Anſwer 64 
Anſwer 1536 Nails | Fe 


LONG 


REDUCTION. 27 


LONG MEASURE, 
Marked 


3. . 3 Barley corns Inch 
ite RS 8 | Foot 
V. 3 Feet, or 36 inches Yard 
yd. 2 Yards, or 6 feet - _ | Fathom 
| 8 Yards, or 11 half yards meke one & Pole, rod, or perch 
. 40 Poles, or 220 yards Furlong 
fur. 8 Furlongs, or 1760 yards Mile 
Ms E  _ - HR League 
lea. 23% Leagues, or 691 Miles 5 Degree. Deg. 
360 Degrees are the circumference of the globe. . 
5 Feet is a geometrical pace. 
164 Feet is a pole. | 
| 22 ALSO, 2 
4 mo > "my | Hand, or hand's breadth 
3 Hand's breadt Foot 
11 Foot n 
2 Cubits Yard 


By this meaſure diſtances of N or any thing elſe, that has length 


only, are meaſured. 


EXAMPLE 1. How many * 3. Let it be required to 


yards, feet and . are there in reduce 12 leagues, 1 mile, 6 fur. 


zoo miles? longs, 28 poles, and 4 yards, to 
_ zoo Miles barley-corns ? ; 
1760 The yards in a mile Lea. mn. fur. p. yds. 
528000 Yards 12 1 6 28 4 
$7: = 
1584000 Feet 37 
— 1 8 
19008000 Inches | 302 
| In 40 
12108 
E. 2. In 19008000 inches, SE 
how many miles ? 60544 
12) 19008000 3 6054 
3) 1584090 = 66598 
enn 3oG Miles 1 36 Inches in a yard 
2258 399588 
000 | 199794 
LEDs 2397528 
3 


Anf, 02584 Barley corns | 
E 2, LAND 


5 1 


. LAND MEASURE. 
Marked ge n 


55 Yards Perch, rod, or pole 
p. 40 Poles | Rood | 
7. 4 Roods make one < Acre 
a. 30 Acres | 1 Vard of land 
100 Acres Hide of land 


Land is commonly meaſured by a chain called Gunter's, whereof 10 in 
length and 1 in breadth, are an acre of land = 4840 yards. . 
7 Inches 92 parte Link 


. - <> = © 3 Pole 
4 Poles, or 100 links, or 22 yards make __ Chain 
10 Chains — c Furlong 
EXAMPLE 1. In 84 acres, A 3. 
how many rods and poles ? To meaſure a neighbouring plain, 
84 Acres . - I took up my croſs flaff and chain; 
5 Hlaving found th' content of the whole, 
3 | Eighty acres, two roods, and a pole, 
_— _—_ What roods and perches were there. 
17740 Poles Be pleaſed ta make to appear ? 
| | | 5. 
E. 2. Let it be required to $0 1 
reduce 13440 poles to acres? | =: 
_ 410)1344 322 Roods , 
40336 2 
Anſwer - '- 84 Acres | 12881 Perches 
E. 4. In 12881 perches, how many acres ? 
410)1288[1 "SOA — 
. 4) 322 5 EE 
Anſwer = » 80 Acres 2 roods 1 perch» · 
| | WINE MEASURE. 
Marked | Marked 


pts. 2 Pins . [Quart & 42 Gallons ] Tierce 
© 
2 
© 


gts. 4 Quarts | 2 | Gallon Frier. 2 Tierce, or | Funckeon, 
10 Gallons S } Anchorof # Sg gallons b © punch, 
br. or rum R 63 Gallons {x 7 Hogſhead 

18 Gallons | Z | Runlet 4 5. 2 Hl. or 126 ga. E \ Pie or butt 

} Gallons (Barrel p. 2 P. or 252 ga. Tun 


Note} A tun of wine is 18 hundred weight avoirdupoiſe. 
A gallon is 231 ſolid inches. 


By wine meaſure all ſpirits, mead, perry, vinegar, oil, cy der, and honey, 
&c, are meaſured, | 88 a 


E, Is 


Ju 29% 


cnodbeos 
. 
- "_ 


D 


REDUCTION. | | 29 


E. 1. In 10 anchors of brandy, E. 2. In 400 quarts, how many 


= how many gallons and quarts? anchors ? 
| 10 | 4) 400 
10 | 888 
De | 10)100 Gallons 
100 Gallons | — 
4 | | Anſwer 10 Anchors 
400 Quarts 
E. 3. In 8 hogſheads of wine, E. 4. In 4032 pints of wine, 
how many gallons and pints? how many 3 ? 
8 8)4032. 
63 
— : | 9) 504 
24 „ „ 7 Ow 
43 * 7) 56 
504 Gallons | Anſwer 8 Hogſheads 
8 | — 
4032 Pints 
WINCHESTER MEASURE. 
Fad Called ALE and BEER. MEASURE: 
Marked | 
pts. 2 Pints „ „ Quart 
gts. 4 Quarts, or 8 pints - Gallon 
gal. 8 Gallons ale, or 9 2 beer — N 
fir. 2 Firkins 4 Kilderkin 
&il, 2 Kilderkins, or 32 gallons ale 
4 Firkins : þo rf 36 gallons beer 33 n 
bar. 14 Barrel, or 48 gallons ale 
| 3 Kilderkins } 7 54 gallons beer | make one hog cad 
hhds. 2 Hogſheads, or 3 barrels, or 108 gallons Butt 
2 Butts, or 2 36 gallons BY | make. One Tun 


Note. 84 Gallons is a firkin in all parts of England except London, 
where the ale firkin contains 8 gallons, and the beer firkin 9. 
A gallon of ale or beer is 282 ſolid inches. | 


E. 1. In 14 barrels of ale, how E. 2. In 1792 quarts of ale, 


many gallons and quarts? © How many barrels? 
— 14 401792 
32 

— | ſ 8)4.48 

28 | 8 8 X 42 32 — 

— | | 4) 56 

448 Gallons | Anſwer 14 Barrels 

4 | on — 


3 a 8 E. 3» 
1792 uarts | | - 


£7 


how many pints ? 


= 


pls. 4 Pecks, or 8 gallons 
bu. 4 Buſhels < 
c. 2 Combs, or8 buſhels 


286. 5 Quarters . 
2 Weys, or 10 quarters 


3 Buſhels 22 
9 Buſhels — 
36 Buſhels, or 12 ſacks 
21 Chaldrons 5 


EXAMPLE 1. In 36 quarters 


of corn, how many buſhels, pecks, 
gallons, and quarts? 


36 ka: 
8 


388 Buſhels 
4 


4152 Pecks 
2 


2304 Gallons 
+ 


9216 Quarts 


- os 2 * " * — = 
254 4 ; t. SEE RIEL ne.” 3 Rt 2 2 
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REDUCTION. 
E. 3. In 34 barrels of beer, 


34 8)9792 
36 
— | 6)1224 
204 6.x 6 = 36< ..- 
102 6) 204 
1224 Anſwer 34 Barrels 
8 3 
Anſwer 9792 Pints | 
DRY MEASURE. 
Marked. 
pts. 2. Pints Quart 5 Also, 
grs. 4 Quarts, or $ pints Gallon 9 4 Quarters, or 32 
gal. 2 Gallons _ buſhels, make 1 chal. 


2 Quarts are one pottle, both in liquid and dry meaſure. 
A gallon contains 2683 ſolid inches. 
In meaſuring ſea coal, 5 pecks are one buſhel, water meaſure, 


make one 


By dry meaſure, corn, ſalt, and all other dry goods are meaſured. 
The ſtandard buſhel is 184 inches wide, and 8 inches deep. 


E. 4. In 9792 Pints s of beer, 
how many barrels? 


= 2 

I Buſhel $ dron of corn, and 2 
2 Comb & buſhels make 1 ſtrike. 
4”) 


Quarter) A cart load of corn 
Wey ò is 40 buſhels, 
Laſt 9 


Vatt 
Chaldron 


Score 


E. 2. In 9216 quarts, how 11 
quarters: ? 


09215 


2)2304 
4)1152 
8) 288 


Anſwer 36 Quarters 


— 


' REDUCTION. | 5 
E. z. Reduce 36 chaldron, 26 E. 4 In 6610 pecks of coals , 


buſhels of coals, to pecks ? how many chaldrons ? 
cha. Bt ; 5)6610 
„ 601322 
30 5 6)220̃ 11 
Om | ==x6 
110 7 5 36 — 4 . 
1322 | — | 
5 Anſwer 36 chald. 26 buſh. 
6610 Pecks | 8 
TIME 
Marked. a | 
„5 BFE Sebtemb 
Hee. Go Seconds = 8 | Minas 2 Thr or ten rc, 
Me 60 Minutes Hour * r hack paar hg 


h. 24 Hours - Day * And all the reft have thirty-one; 
4. Days - | Week + Except leafi-year, and then's the time, 
av. 4 W. or 284. L Monch > February's days are twenty-nine. 


make one 
; 


52 Weeks, 1 day, 6 hours; or 13 months, 1 day, 6 hours; or 365. 
days, 6 hours, make one Julian year. | | 

According to the beſt computation a ſolar year contains 36 5 days, 5 
hours, 48 minutes, 57 ſeconds, 39 thirds, | 

The year is alſo divided into 12 unequal calendar months, according 
to the above verſe, | | fs - 


EXAMPLE 1 How many days, E. 2. In 2419200 ſeconds, how 
hours, minutes and ſeconds, are many weeks ? 


there in 4 weeks? | _ 6]0)241920[0 
4 * 
3 | 610)4032/0 
ö 28 Days | | . | 
- 36 4)672 
= 4X 224 | 
672 Hours | 
- | IN 7555 1 
403 2 Minutes Anſwer 4 Weeks 
0 | —_ h 


2419200 Seconds 


E. 


J====> 


there in a Julian year, or 365 days how many years? 


1724 Feet, is 1 rod of brick work. 100 Sq. feet is 1 ſquare of flooring. 
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1 
4.14 
4% A 
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N 
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19 
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* EDU CTION. 
E. 3. How many ſeconds are E. 4. In 31557600 ſeconds, 


6 hours ? 610)3155760lo 
„ 6100 5259600 T 
- 24 1 5 | 
1466 5 48766 
730 | | | | I 
8766 Hours | 6)2191 - 2 ITE 0 
60 { 8 — - A 
« 365-1 5 
525960 | | 
US ton Anſwer 365 days 6 hours. 

An. 31557600 Seconds . le 
SQUARE MEASURE. y 

144 Square inches Square foot 

9 feet | 2 

304 ; yards 1 pole 

| 40 —— poles make OTA = red 

4 —— roods 25 acre 

640 acres — mile 


EXAMPLE 1 In 32 ſquare E. 2. How many ſquare yards 


yards, how many ſquare inches? are there in 41472 ſquare inches? 
. ä 12041472 
9 12 & 122144 
288 L) 3456 
Mo 90288 
1152 N 1 
1152 | | a. 
1 | | | Anſwer 32 yds 
Anſwer 41472 Inches E. 4. How many ſquares are 


E. 3. Reduce 4 ſquares, 31 feet, there in 62102 fquare inches ? 
38 inches of flooring to inches. IX 12 5 2)62102 


Sg. J. in. | =144 


4 3r 38 | 12)5175 - 2 | 
wh ca x f — 7282 38 t. 
431 8 | 1100}4.31 - 3 


144 | | © — | | 
1732 Anſwer Sg. 4 3 . 38 Inches 
1727 | 
43! 
Anf. 62102 Inches 


SOLID no 


_ 


LID 


SOLID - MEASURE 


1728 SoL1D inches FP f Solid foot 
27 Feet - - - - - make one — yard 
40 Feet of round timber, or 5o of hewn dit. | Ton or load 


A ſolid yard of earth is called a load. 


A ſtatute cord of wood, is a pile 8 feet long, 4 feet broad; and 4 feet 
high; conſequently its content is 128 feet; for 8X 4X 4=128. This ſort 
of cord is uſed in moſt of the northern counties of England; but in Suffex, 


| and moſt of the ſouthern counties, a pile of wood 3 feet high, 3 feet wide, 


and 14. feet long, is called a cord. The content of this is two feet leſs 
than the other; for 14X 3X 3=126. | | [ 
By this meaſure are meaſured all things, in which are conſidered 


length, breadth, and depth or thickneſs, 


EXAMPLE 1. In 28 ſolid E. 2. In 1306368 ſolid inches, 
yards, how many ſolid inches? how many ſolid yards? 


28 12) 1306368 
27 185 — 
195 12 X 12 3 12) 108864 
5 | | ; 
756 12)9072 
172 | 
7 | 1 I 3) 756 
_ OO 3Xg927 
1512 TY | 9)252 
$292 3 
2 | Anſwer Yards 28 


1 306368 Inches 


Practical Arithmetic. 


BOOK IL 
VII. COMPOUND ADDITION: 
EACHETH to add ſundry ſums or numbers together, having 


divers denominations, as in money, weights, meaſures, &c. 
RULE. 1. Place the numbers ſo, that thoſe of the ſame de. 


as may ſtand directly under each other, viz. pounds under 


pounds 


—- 


= 
4 
1 . 
„ 5 
4 
i 2 
4 : 
17 
3 
7 
ES; 
l 
* 
34 
28H 
. 7 
4 
1 
7 
. 
[4 
5 
, 
* " 
1 
5 
. 
1 
: 
0 
FE 
4 
E 
*41 7 
q 
ri 
4 
i 
7 
4; wy 
140 
ot 
. 
e 
» FF? 
FA: 
8 
* 
y i 
IN| <4 l 
v. 1 , 
1254 84 
4 f 
i 
1 1 
17 
i 4 
655 5 
"394 
if = 5 
1 
10 
1/18 
1 
LET 7 
- 24 < 
"0 
WAL, , 
r 
7 1 
i177: . 
1 
. U 
„ +8E 
e 
4, »+.588 
"It . 
—_—_— 7” 
43 N 
4 6 
17 
18 
5 4 
: . 
31433 
. 1 
ZE; - 
+ 33g 
4J'$1.48 
# 3 
. 
8124 14 
1 «1 4 
1:7 
1 
if 
LY 5 
0 ” 
. 4 ? F 
,. 
* þ AF | 
1 44 
{ * to 
fl 4 
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A : 
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1H 
1 | | 
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34 ADDITION. | 


pounds, ſhillings under ſhiltings, pence under pence, farthings under 
farthings, &c. | | KG 

2. Begin to add at the loweſt denomination firſt, as in integers ; then 6. 
divide that ſum by as many of the ſame denomination, as makes one of 
the next greater. ſetting down the remainder under the row added, and 
carry the quotient to the next greater deriomination, whoſe ſum you muſt 
alſo find. Proceed in this manner to the greateſt denomination, which add 
as integers. | | | 


F xAMPLES OF MONEY 
, ls SS. 


41 14 $2 

86 18 1 2 1 on 

gr 2 4 E 

67. 17 7 : 

12 12 31 Si 

261 2 84 Jo 

| | | | 1 R. 

To add up this example ſay, 1 and 3 is 4, and 2 1s 6, and 1 is 7, and Ja 

3 is 10; 10 farthings are two-pence half- penny, ſet down the half. penny TI 

thus 2, and carry the two-pence to the pence row; ſaying 2 and 3 is 5, 

and 7 is 12, and 4 is 16, and 11 is 27, and 5 is 32; 32 pence is 2 ſhill- TI 

ings and 8 pence, ſet down 8 and carry 2. Then proceed to the ſhillings, da 

and ſay, 2 and 2 is 4, and 7 is 11, and 9 is 20, and 8 is 28, and 4 is 32, W 

[which is 2 above 3 tens) ſet down the 2, and go on to the next row) Sa 

which is compoſed of a number of ones, being ſo many ten ſhillings, as Jo 

you may ſee by their being placed, or ſet in the place of tens, and carry Jo 

the three tens thereto ; and ſay, 3 and 1 is 4, and 1 is 5, and 1 is 6, and Jo 

1 is 7, and 1 is 8; eight ten ſhillings make 4 pounds, which carry to the £25 
place of pounds, and ſay, 4 and 2 is 6, and 7 is 13, and 1 is 14, and 6 
is 20, and 1 is 21; Write down 1, and carry 2, ſaying 2 and 1 is 3, and 
6 is 9, and 5, is 14, and 8 is 22, and 4 is 26, which write down; and 
the total will be £261. 25. 84d. In the ſame manner, you may proceed 

with any other examples of the like kind. K 

„ E. 3. E. 4. . . 8 

. 4 „*I. „ . . 6 

31 16 84 1 i013: 4+ $64 12 8 8 

— 1 27 1 n 8 6 18 9 4 

68 11 15 41 10 6 10 44 12 

2015 6 4 38: 4+ 8 . 11 2 2 

46 10 22 „„ - $ 42 -16 8 310 10 27 Fr 

84 29 4 42 12 2% 7 10. 8 Eq 

42 12 81 45 206-4. t 6 _ 

325 13 10F 233 7 23 320 13 74 3193 7 44 EL 


ADDITION.' : 35 


FE. 6. A houſekeeper had diſburſed for her lady, in marketin 
{per memorandum-book) for beef 105. 54d. Mutton 7s. 8d. Vea 
W 65. 34. Chickens 39. 424: and for eggs 34 1. What was the ſum 
W {i fburſed ? d. 


＋ʒƷʒĩ,, 8 10 54 
Mutton - - 33 
Veal 2 - $5 $5 
4 3 44 
SZ oO 34 
"Sn £6 4 $86 


E. 7. An aſſeſſment for the highway levy, in the townſhip of 


B , and Pariſh of M , in the County of Warwick, rated at 6d. 
| 2 n from Michaelmas 1779, to Michaelmas 1780. 
1 „ 
Sir 15 Fletcher, Bart. £ 12 64 |E.8, A farnęr's Bill upon his 
Thomas Careleſs - 42 10 © labourer, 
John Ward 00 Thomas Myatt, 
John Teverl 6 1 1780. To Joſ. Latchford, Dr. 
Richard Moore - 12 10 24% 4. . 4. 
Jakes D „ 016 © May 30, To a meaſure 6 
Thomas Farrol < 21 8 2 of corn N 
William Mayr 16 10 © | June 8, Ditto 7 - 6-4 
Thomas Baker 1 26, Ditto - 
Samuel Hodgetts 2 10 6% 30, A buſhel of oats 2 
William Swift 10 2 | July 1, A load of coals 1 © 
Sarah Dan 16 4. 3 13, Beef "i — > 
John Garriſon _ 0 12 93 16, M % =o 4 
John Howes < © 10 4 | Aug. 4, Cheeſe 0 
Joſeph nn ĩ 21 10 3, Batter. 
L. 184 0 N Total . 1 
WEIGHTS and MEASURES. OS 
TROY WEIGHT | Aon WEIGHT. 
| EXAMPLES: ' EXAMPLES. 
W. oz. dats. gr. IB. oz. dwts.gr, 3. 3. . rs. Ib. 3. 3. 9. gr. 
$- 3 14 1 364 11:16 14. +3 4 // 548 
6 © © & 08151043; 13 1'2 i 6 W030 a 
$ 9: 1 22 ˙ 2-46: {6-1 ad 8 108 
4 1 110 12 4 3 13 1333 „ 
E33 „m 1 1¹ꝗ3äͤ Q 0 
2 1 8:6 24 11 12„—jd ꝝ 7 $8 24 06 3-0 
t 3 4 $30 6- 4 10 19 9 1 36: 15 225 
2 4..4 3 14 028-1 8 6 2 18 ---617-$ 4 108 
38. 3 7 1609 128 9g 37.6. 2.0 i 6s 
F 2 
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ADDTTION. 


35 
AVOIRDUPOISE WEIGHT. CLOTH MEASURE. 
: EXAMPLES. | _ EXAMPLES. 
Ib. oz. drs. T ns C, grs. 15. Yai. 5. na, Eng. e. na. F. . gum, 
n 192 x97.2 x54 ne C 
2 10 11 312 14 1 14 $4 2 31 1 41 1 3 
1 421 10 3 16 3 42:13 64 2 1 
34 9 8 1233 16 7 5 14 3 1 1 
61 10 12 124. 10 2 16 [p71 © 31 4 © 632 1 
7 27-26 - i137 © 4 4 1 3 8 1 $8 v 
1 311 18 1 13 63 3 9 3 8 2 1 
11 46 1 3 3 72-23 14 3 16 1 2 
34 12 16 801 18 1 14 142 7 16 2 21 1 3 
— : —— ——Ü— — — — 
179 14 11 2824 40 23 107 0 3 180 1 3 327 5 1 
LONG MEASURE. LAND MEASURE, 
EXAMPLES. EXAMPLE. 
Lea. m. fur. p. Ys, . in. B. c. 4. . 
7 :-96 3 -# 436 3 26 
14 42. 1 8.1 82 8:34 
16 80 2 4 0 6 2 27 
1 F 8 £2 
121 31 2 10 $:- 1 
4 ©-4 1 301 © 14 
22 5 4D AIG: 4-23 
$7 70-6 16 4 © 4-4 32 1 28 
6 T4 :9 1067/2 3-3 8 1 
222 6 24 223 0 10 © : 1184 2 0 
WINE MEASURE. WINCHESTER MEASURE. 
EXAMPLES. EXAMPLES: 
TH. 7. hhd. ga. gts. Punch gal. 25 pt. Achbas. oa gts, B.hbds. gal.pts, 
. rs -Ii4 - 1 9 + 2 24 51 7 
TT Pi 14 17 4 
; ũũ, a4 gr -2 1 7 1 8 8 
"14.72 << 1.1 „ 1 6:4 
£0026 '3 3 47 49 3 9. 47 3 
. T4 2 37239 ß // nn xo 
So :046-y3 6 3-1 38 11 0 „ 
VV 1 2 41 29 7 
Wii 4. 6 50 *© 16 38 4 
* 91 0:0 133 : 25." - 242; 9 -$ 
| DRY 


Wau ow om Two. 
„ „„ 3 


wn 
= 


| 


E. 


* 


, . 
oOo OK 


RY 


Mich hleas d the landlord mighty well. 


_ ADDITION. 


PRY MEASURE. {4% + 2, TINA: 
EXAMPLES: _ EXAMPLES: 
gri. bu. p. gal. cha. bu. p. mo. w. d. B. d. b. u. ſecs 
14 7 4-2® 3 -S7 3 11 2. .4 22-. 14 At 36-08 
27 4 20 $-: 3 24. 3; 6:44 2 265 $2.08 
21:4.2 0 31 12 0 12 1% 1 11 & 
05 1-3 <4 11 10 2 31 71 %% 1325 
„ 12 16 © 14 1 3-417 im 
2 '@ 1 2 21 12 1 6- 3. 6 17 43 12, 14.38 
31 1 8-8 16 10 © 8.2.1.1 31 7-0 
11 6 $44 1 41 4 1 . 44,768 
10 1 3-0 14 12 32 ů 11% 4+. 
7 7 RW -* 4 i 117 1 0/10 144 4 16-0 


Note. You muſt write down the numbers of the ſame denomination 
under each other, in all the preceeding examples ; and add them up as in 
addition of money ; only take care to carry from one denomination to - 
another, according to the table pertaining to each particular weight or 
meaſure, 8 | ; 


Queſtions for exerciſe in Compound Addition, 
QUESTION 1. 


Fran Cn xle, Belch, and Soaking Dan, Three times Þ ing fill'd, the topiers they 


Muft have a bottle with Sir Fokn*, 
And, tofiers like, with Trott prevail, 
To fill a jug of nahſiy ale. | 
A jug! a mighty jug indeed! 

£4 yard about, was fil” d with ſpeed; 
Ten quarts it held, as neighbours tell, 


Could ſcarce conduct * k away, _ 
But haid the ſcore, which fileaſed Trot } 
To think what cuſtomers he'd got, 


* Tawas fifly-hence a-hiece oy im 
* 


at was the wholc young Tyro tell, 
. Which pleas'd the landlord Trot ſo well? 


; By the pence table, Fo pence Deſt. 2. How much is A (born 
==45. 2d. which fet down three 20 years ago) older than B, who 


times, thus: 2 will come into the world fourteen 
Frank Guzzle 4 2 * years bene“??? 
/ ( 1 To 20 
Soaking Dan - 4 2 Add 14 
The ſum ſpent - - 125. 6d. - Anſwer 34 Years 


Jueſt. 3. A gentleman by will left the following legacies to be di- 
vided amongſt his children, viz. four ſons and three daughters :'to Simon 
30o/. to Ralph 160/. to John 15. to James 1201. to Suſan 93/7. to Ruth 
Fs. and to Margery 4301. Query, the fortune the gentleman left? 


Sir John Barleycorn. +The Landlord, 


* To 


* 


38 | ADDITION. 


To anſwer this Queſtion, write down each one's Gris; and add them 
together thus: 


oP „ to Queſt. 4. A perſon was 16 years 


Simon's 300 © © ofage 29 years fince ; and it is ſaid 
Ralph's 160 © © he will bedrowned 21 years hence : 
John's | o 1 © pray in what year of his age will 
James's þ Share, 4 120 0 O this happen? 
Suſan's 93 0 0 His age 29 years fince = 16 
Ruth's o 1 o His preſent age — 16 . = 29 
 Margery's_} . L430 © © Years to cone 321 
Fortune left 1103 2 © Anſwer 66 
: — — — a —— 
Queſt. 5 5. conn dying, left his executor a 7 not amounting 


to 2000. to uy o divided amongſt his relations; that his father and 
mother, his ſon ant his grandſon, his brother and his daughter, ſhould 
each receive a ſum not leſs than 666/. 137. 3d. Query, the ſcheme of 
kindred, and exact n left? | 


'SoLuTIon. Suppuſe two widows, A and B, no kin to each other, to 
be left each with a ſon, and that A's ſon marries B, and B*s ſon marries 
h A; and that A's ſon has a fon by B, and A's ſon is the gentleman that 
N leaves the money. This is the ene of kindred, and to find the ſum 
* left, proceed thus: 5 | 


TS: {5 „ . 
To his father, who in this caſe is the ſame as his ſan, 666 13 3. 
To his mother, who in the ſame manner is his daughter, 666 13 3 
To his grandſon likewiſe, who is the ſame as his brother, 666 13 3 
Saum left 3 


Queſt. 6. A ſheep- fold was robbed three nights ſucceſſively; the firſt 
night half the ſheep were ſtolen, and half a ſheep more; the ſecond night 
half the remainder were loſt, and half a ſheep more ; the laſt night they 
took half what wereleft, and half a ſheep more, by which time they were 
reduced to rt how many were there at firſt? 


The number left = = 20 Sheep. 


21 : 3d] 
9 42 Stolen the 4 2d þ Night, 
84 iſt | 


Anſwer - - 167 Sheep at firſt, 


* 
. 


Queſt, 7. 


; SUBTR ACTION. 39 

reſt, 7. Pleaſe to inform me, how much money I muſt ſend to my 

Baker; for twenty Halfpenny loaves, twenty Penny loaves ; and twenty 
Three - Halfpenny loaves ? h ; N 


So | d. 


20 Halfpenny loaves, = 0 10 
20 Penny. dine [ t 8 
23 Halfpenny ditto = 0 11 


Anſwer. {. © 40 


' VII. COMPOUND SUBTRACTION. 


EACHETH to find the difference between any two ſums of divers 
1 denominations. | | 8 
RULE. Subtract as in integers, only when the lower number in any 
denomination happens to be greater, borrow one, that is, add as many to 
the upper number as makes one of the next ſuperior denomination, and 
then fubtract the lower number, and ſet down the remainder; then carry 
1, and add it to the lower number of the next denomination, and ſub- 
tract as before. | 2 


EXAMPLES of MONEY 


EXAMPLE 1. 3 
From 19 14 54 
Take 12 16 4$* 


2 
vw. 


Remains 0 6 18 14 


Prog, 1 


To work this example, begin at the leaſt denomination, ſay ing 1 from 
2, and there remains 1 farthing, which place under the line thus ; then 
ſubtract 4 from 5, and there remains 1 penny, which ſet down under its 
own denomination, and proceed to the ſhillings ; 16 from 14 I cannot, 
20 that I borrow to 14 is 34, 16 from 34, and there remains 18; then, 
| becauſe you borrowed 1 pound, or 20 ſhillings, ſay 1 that 1 borrowed 
and 2 is 3, 3 from 9 and there remains 6; 1 from 1 and there remains 
nothing; and the remainder is 61. 18s. 14d. which add to the line above 
it, _ the ſum will be equal to the top line, which proves the work to 
| right. ; | | 

OBseRvATION. Subtraction of all ſorts and denominations, is performed 
after the very ſame manner as the preceding example, only you muſt ' 
borrow, and add or repay, according. to each denomination; therefore to 
give any further explanations relating thereto would be only ne 

| 2. 2. 


40 SUBTRACTION. 

E. 2. Go 4. d. : | E. 3. . ; J. d. : 
From 32 16 84 -7 - $16 6 | 
Take 12 14 104 i 21 19 8 5 
Remains 20 1 9 20 10 104 E 4 
82 16 82. | 42 10 6x R 

1 3 „ £ £& 
Borrowed - 524 14 6 Lent - — 4861 14 8 * 

. . 
in © 23 "4 3 1 
*** = + 
1 6 6 
Paid at ſundry 46 2 6 £3 2. 
times 1 EY I 
„ 5 4 10 
2 1 6 3 T. 
3 4 4 2 


Paid in al! 154 2 11 Received in all! 864 19 


Remains unpaid — 370 11 7 Remains unpaid 3997 12 11 


71 


. Suppoſe my half. year's rent is 20 guineas, and that I have laid 
out for the land- tax and other levies 81. 18s. 84d. and for ſeveral repairs 
31. 46. 2d. what remains due to the landlord ? | X 


\ Le . 2 : 
Half-years rent - - 5 21 6 © 
e. 8 18 $4 
| Repairs : - — Ms Te Mg 11 2 105 


F Balance due to the landlord 5 8 17 14 


I 
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8 — * - . = ng no ne 2 8 K 
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E. 7. A carpenter's bill upon a farmer is 861. 18s. 84. out of which he 
has received in caſh 207. in corn 61. 125. 2d. in coals 21. 16. 6d. and in 
cheeſe and bacon 125. 644. what remains due to the carpenter? 


11 The carpenter's bil! a 86 18 8 e 
Wi! 3 Ch Z-20 0 0 


— — wont 


. en 
— 
— 


2 — no 
w 


* G 5s 6 233 - WJ 
Pad in- Coals - - « SS: " 6 24 E 
Cheeſe, xc. © 12 64 


Balance due to the carpenter 5 „ pt We 
| " 8 WEIGHTS 


- 
- 


a ? 
I 8 . 
* 4 9 2 1 \ 


cn WEIGHTS and MEASURES. WE 
TROY WEIGHT. | APOTHECARIES' WEIGHT. 
W. on, ute gif; ; - MBs I» So O. gwe 


n . 8: 1 n5 218 From 38 16: 1 = 4 
Take - „ © 12: 196 Take < 3 


Remains 67 2 2 23 Remains 36 x 7 © 12 
AVOIRDUPOISE WEIGHT. CLOTH MEASURE. 


4. 

8 Tons C.qrs: tbh. 1b. oz. du. Tat. gr. na. Ell; Engi grs: 24. 
TR, rom 36 18 2 26 26 o 8 From 326 2 3 38 4 

2 Take 21 19 3 60 12 7 12 Take 218 3 1 -.1< 3 3 
p Rem. 14 18 3 20 13 14 12 Rem. 107 3 2 24 © 3 

2 LONG MEASURE. LAND MEASURE. 

; 2 Tea. m: fur. p. Tat. f. in. b „. c. 4. N. . A. R. P. 
+ From 281 1 7 26 36 28 2 From 864 2 26 38 © 31 

: Take 82 2 5 38 1814 t Take 318 1 18 21 3 24 
Me Rem. 198 2 1 28 18 1 4 PO Rem; 546 1 6 2 
_? RK WINE MEASURE: A nobleman hath two cellars, the larger con- 
11 tains of ſeveral kinds of liquors 3 tons and 2 hogſheads, and the other 1 
— on 3 hogſheads, 32 gallons, and 4 pints; how much liquor is there i in 


he one more than the other ? 
laid Tons. Bd. gal. Pts 
airs % 4 a © 
TOM: - 3 
Remains 4 xn 2 30 4 | 


7 Se ney 
| WINCHESTER MEASURE, A brewer delivers to his cuſtomers 
one day 24 hogſheads and 16 wy in another days 18 n 


ind 48 gallons, what is the difference ? 
h he bbds. gal. | bar MEASURE: - | 
d in Frem ½ 16 . Qu. u. 5. Cha, bu. 5. 
ale aB0:-48 + From 18 14 2 22 16 
: — Take 6 10 3 3 34 3 
Remains 5 19 N N — — — 
— Rem. 12 3. Ll 1 27 8 
Ff 6 + F. - — | — 
TIME. 
Mo, ww. d. 5. D. 5. u. ſecs 
From „% 8 1% 46-37 
ake 1 2.39; 0 
Nenne 3 24 „ W I ES 
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>" Jos SUBTRACTION. 
Queſtions for Exerciſe in Compound Subtraction. . 
Que f. 1. A horſe in his furniture is worth 381. 125. out of it 16: 


156. how much doth the price of the furniture exceed that of the horſe ? Bl = 
In furniture - 5 38 12 | a 
Out of it - - 16 15 Fr 
: Anſwer 21 17 | = An 
Que. 2. A boy was bound, by indentures, to ſerve his maſter ſeven 7 
years; and when he had accompliſhed 6 years, 6 months, 6 weeks, 6 days 5 
6 hours, 6 minutes, and 6 ſeconds, pray how long had he to ſerve? þ 
SY | Yrs. mos ab. d. B. u. ſec. | 
1 0020 . 
I 0 0 0:6. .6 5 6 - | 
Anſwer © 5 1 © 17 53 54 
z 7 © 89 0 0. :0,.0 
Queft. 3. A ſnail in getting up a may-pole only 20 feet high, was 
 G6bſerved to climb 8 feet every day; but every night it game down again 
four feet; in what time, by this method, did it reach the top of the 
SO | | Mp 1 << 
Goes up the firſt day 8 feet Que. 4. A was born when 3 lio 
Comes down at night 4 was 21. years of age; how old will Hare 
| | — A be, when B is 47; and what is 
5 . 4 iſt day will be the age of B, when A is 60 the 
Goes up the 2d diy 8 5 
9 5 — From 47 th 
ns 2 Take 21 | 
Comes down at night 4 | — . 
— Rem. 26 the age of K 43 
Goes up the third day 8 
e To 60 
: 16 Add 21 
Comes down at night — | 
— Sum 81 B's age 


CESS 12 3d day 
Goes up the ch day 8 


. 20 feet 
Anfyrer, the fourth day at night 


<. 


SUBTRACTION. - 43 


5 Que; f „55% ĩ àꝶ] /B 
167. 4 lady left her daug er fair And to a tenant, farmer Brave, 
1 Tuelvẽ thouſand houndi in gold, In flining pounds fix ſcore, 
le ? Tb difributed with care, The greaſy cook, each other maid, 
6 A underneath is told: | B ing three in number, they 
| Firſt to a niece there muſt be hald Had twenty guineas each one fraid, 
Fuſt fourteen hundred und. To make them fine and gay 
And half that ſum to harſon Wade, The coachman Rall and footman Dan, 
To make hi: glaſs go round; | Ten guineas and a crown,® ; 
And to her maid miſs Nancy Hare, Which made them toſs abont the can, 
: Three hundred frounds in cafh, In ev'ry market town, - 
ſeven Who fwells with aride, and ſuck an air! When all theſe legacies were fraid, 
days She aſtes my lady Flaſh. What did remain behind Dt 
F The ftew'rd and butler each muft have, Fer miſs, that blouming fieerleſs maid, 
| uft twice two hundred more, ; Wheſe virtues made her kind ? | 
; L . 4. 4. 


SiG RET c 
Nee + +. oe =o» «- Suonme 
Parton: nfs =» = |< -- 60 
Milt Nang dA 
Steward rr - <-> 400 
Fame” MS. ome = 
Cook, and the two other maids < 63 
Coachman and footman - -<- = 21 | 
| 1 — — 3004 10 0 


12000 © © 


00000009 - 
0000000!" 


m_ 
* 


a The daughter's ſhare — | - o-—= ( 


Queſt. 6. If the mean diſtance between the earth and ſun be 81 mil- 
lions of miles, and between the earth and moon 240 thouſands ; how far 
are thoſe two luminaries aſunder in an eclipſe of the ſun, when the moon 
is lineally between the earth and fun? And in another of the moon when 
the earth is in a line between her and him ? 


Suppoſe E the earth, M the moon, and S the ſun; then the eclipſe of 
the ſun will be repreſented by fig, 1, and that of the moon by fig. 2. 


Therefore 81000000—240000=80760800= S M fig. 1, or the diſ- 
tance theſe two luminaries are aſunder, in an eclipſe of the ſun. 


FIGURE 1. 


A- piece. 
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Likewiſe 8 10000002400 8124000 8 M fig, 2, or the dif. 
tance theſe two luminaries are aſunder in an eclipſe of the moon, 


_ FIGURE 2. 


the ſum of their ages is required ? | 
to © = | Then 161 
GE 3 
133 Fears ſince B died Vears 28 B's age. 
| 14 5 
6 


Jo C's age. Then go+28=118 the anſwer. 


IX. COMPOUND MULTIPLICATION. 
FFEACHETH to multiply (by one common multiplier) any ſum or 
number conſiſting of divers denominations, 3 
Casz 1, When the given quantity doth not exceed 12. WELD 
RULE 1. Write the multiplier under the loweſt denomination of the 


multiplicand. 


2. Begin at the loweſt denomination, and multiply it by the give 


number, and ſee how many of the next denomination is contained in the 


product; ſet down the odds, and carry ſo many to the next: Then mul. 
tiply the next denomination, adding what you carried, and ſet down the 
odds ; proceed thus till all be multiplied. | | 


N. B. Multiplication is a ſhort way of working the rule of three, 


without the uſe of diviſion, and is preferable to any other method in buy. 
ing, ſelling and computing the value of various commodities, I 


ExAMrLE I. r 

* _ 8 Multiply „ 10 
* —— ery \ 3 
0 id 


To work this example, ſay 3 times 10 is 30 ſhillings, or 11. 10s. write 
down 10 and carry 1. Then ſay 3 times 10 is 3o, and one is 31 pounds, 


which ſet down, and the anſwer is 319. 105. as appears by the work. 
| E. 2. 


m or 


* 
MULTIPLICATION, * 


E. 2. What will + pounds of E. 3. What come g hundred of 
n to at 5505 per pound ? — N 644 per Cwt, 


71 1 Fr a 
5 3 
A tis | Anfwer 8 2 8? 


Note. Cheeſe-faftors, and many other dealers, whe buy goods 


wholeſale, are allowed 120 pounds to 1 Cuz, but fell them out at 112 


pounds per Caut. 
E. 4. What will 6 ells of hol- E. 5. What will 8 gallons of 
land come to, at 6s, 104. per ell? | brandy come to, at 21. 15. 3d, per 


„. oh gallon? „ 1a 
e | dS. 
| 6 8 
Anſwer C. 2 1 © : Anl. L. 16 10 © 


E. 6. What come 10 anchors of - Is 7: What will 11 barrels of 
rum to, at 34, 4s. 2d. per anchor? ſmall beer come to, at 10s, 6d. per 


4 8 - barrel? 0 
10 . 
Anſ. 2 i | An, Fa (IT -S: 
E. 8. What will 12 dozen of candles come to, at > 84. per dozen? 
6 8 
12 


Aus — 4.4 © © 

Cask 2. When the given quantity exceeds 12, 5 is ſuch a e 

that any two figures (in the multiplication table) being multiplied toge· 
ther, will produce it; 

RULE. Multiply the given price by one of thoſe numbers, and that 
produft by the other, and if you make uſe of any more numbers, proceed 
in like manner, and the final product will be the anſwer. 

E. 9. What: will 15 buſhels of wheat come toy at 65. 9⁴⁴. per buſhel t 


6 93 
2 5X 3=15 | 
I me iy 4 
2 


Anſwer —_— LF I IOS | 

To work the preceding example, ſay 5 times 2 is 10 farthings, or 

25d, ſet down 4, and carry 2; then ſay 5 times 9 is 45, and 2 18 47 

pence, =35, 11d. ſet down 11, and carry 3; then 5 times, 6 is 30 
ſhillings, and 3 is 33,=1/. 13s. The firſt produd being finiſhed, 

multiply that by the other number, ſaying, 3 times 2 is 6 farthings, 
or 1x4, ſet down & and carry 1, and ſay 3 times 11 is 33, and 1 is 34 


pence, = 25., 10d. ſet down 10 and carry 2; then 3 times 3 is 9, and 


2 is 11, ſet down 1 and carry Is ſaying 3 times 1 is 3, and 1 is 4, 
4 ten 


* 
— * — — 2 x. From — * 0 r - — 
OW * * — 


— oe ER ne of — — 


— 


— 


* On os. ena 
L 
ar 0 4 — * —— 
2 bee KR e n * * 
- o 


. wv _ 
— ù— Rs 


— — 2 — — — 


all! 
„ 
Ml 
1 Bf 
1 
La 


E. 10. What will 18k, of but. 


ter come to, at 4d. per pound? 
44 
36 = 
x 14 
I 
A ber 6 9 
E. 12. What will 45Þ. beton 
come to, at 54d. per pound ? 
5 
. 
4 4 5 
Auf. 2 I "4 


E. 14. What do 56 hogs come 


to, at 11. ID l 
5 


| $X7= =56 
10 8 
: 7 
Anſ. £. 016-8 


E. 16, What come 72 reams 


N to, at 13s. 8d. per ream? 
35 


9X87 


6 3 © 
os 


Anſ. L.49 PY 0 
. 


| sss 


14 8 
x" 


An. C. 5 17 4 


45 MULTIPLICATION. 


5 2 pounds; then 3 times 1 is 3, and 2 is 5. —and 
the anſwer is 51. 1s. 104d. as appears by the work. 


What will 88 gallons 
of ale come to, at 15. 2 per gal. 25 


E. 11. What will 3olb. of cheeſe 
come to, at 34 per pound? _ 6 
d. 


34 
ION 3==30 
2 2 87 


Anſ. 8 14 
E. 13. How much is the ſter- 


ling value of 50 moidores, at 275. 


ma? „ 
10 5250 
0. 
| ERS. 
Ani, C. 67 10 
E. 15. What come 64 firkins 


of butter to, at 5 85. per firkin? 
8 


8 X8=64 


hay 
buy. 
00 


Anf. C. 89 12 ö 
What is the price of 


E. 17. 
80 yards of Iriſh cloth, at 1044. 
per yard? 104 . 
| | 10X 8=80 
RY 9 . 
| 8 
Anſ. £.3 10 0 


E. 19. What come 96 buſhels 
of barley to, at 3s. 24. per buſhel ? 


|? 


. 


MULTIPLICATION. 47 
E. 20. What will 144 b. of tea E. 21. How much will 132 


come to, at 45. 6d. per pound? dozen feet of ſawing come to; at 


FER 444. per dozen? 44 
12 X 12=144 N 12 11 - 
2 14 © | 4+ 0 | 
Op 12 | 11 
Anſ. C. 32 8 0 _ An. (. 1 9:5 


| Case 3. When the given quantity cannot be produced by the mul- | 
tiplication of two ſmall numbers, | 


RULE. Find the neareſt number to it leſs, by which multiply as 
before, then for what is wanting multiply the price by that number, 
and add it to the laſt product and the total will be the anſwer required. 


E. 22. What come 17 Cavt., of E. 23. What come 2916. of fine 
raiſins to, at 17. 46. 2d. per Cut? hyſon tea to, at 198. 6d. per Ib? 


22 . 19 6 
n rie 
4 16 8 3 18 0 
| 4 7 
19 6 8=16 . 27 e=38 
„5 2==8 ä 19 6=1 
Anſ. C. 20 10 10 „ Aa $3. © 


E. 24. What will 37 groſs of E. 25. What will 42 yards of 
buttons come to, at 1/. 1os. 61d, fine holland come to, at 10s. 24d. 


per groſs ? | per yard? 

1.10 64 10 24 8 

6X 6+1==37 8 5X 8+-2=42 

& 33 211 of 

18 | 1 

54 19 6236 20 8 4240 

1 10 6 ny 1" 0 3 2 
Anſ. C. 56 10 04 An. C. 1 8: 9 


E. 26. Bought 65 ſheep; * -«R; 27. What come 75 dozen of 
11. 55, 4d. per ſheep, what do they ſoap to, at 65. 34d. per dozen? 
| | t 4. S 


eome to? ; 
# 1 5 4 | 8 1 
r 2x83 75 
10 2 8 | 2 16 74 | 
= | 3 
81 1 4864 22 13 © ==7z 
I 5 ant ok © 18 10 == 3 
Anſ. C. 82 6 8 7 5 þ 5 Auf. Le 23 1 1 104 


E. 28. 


43 MULTIPLICATION. | 
E. 28. What will 86 dozen of E. 29. What will 104 copies 


men's common hoſe come to, at of Taylor's Complete Syſtem of fu 


21. 45. 2d. per donen? Atithmetic come to, at 55. each? 0 
8 2 4 2 | | 5 
8X 11—2==86 __ 10X 10+4=104 
"413 4 oh 2 10 
„ 10 
194 6 8=88 25 0. 100 
4 8 4— 2 > 1 0 a6 
Anſ. C. 189 18 4 0% 


= 


* 


In the 28th example I have taken tlie two neareſt numbers above the 
given quantity, whoſe product is 88; by which I found the value of 
that number of dozens of hoſe to 194/. 6s. 8d. from which I ſubtracted 
twice the price of one dozen to find the price of 86, the anſwer to the 
Cas 4. When the given quantity conſiſts of 3, 2, or 2. 5 

RULE. Divide the upper line (the price of one) by 4 for 4, by 2 
for 2; and for 2, by 2 firſt for 4, then divide that quotient by 2 for 3; 
add them to the product, and the ſum will be the anſwer required. 


E. 30. What will 164 lb. of raifins E. 31. What come 361 tons of 


come to, at 64d. per pound? hay to, at 3/. 4s. 6d. per ton? A 
„ 3 
4X 4=16 Wees 
22 | 9.7 0 
fo 1 ws 
7 116 2 © 2236 
3424 . 16 1224 


{ 8 


E. 32. Bought 84 butts of ſtrong beer, at 87. 4s. 8d. per butt; 


8): 8 4 $S 
1 8 
5 47 4 8 
2) 4 &. 4=# 
2 13 2 =7- 


Anſ. ; 1. 72 0 10 


MULTIPLICATION, 5 


E. 33. What will 120 ounces of E. 34. What will $462tb. of 
| fine filver come to, at 5s. 3d. per iron come to, at 244. per rn 


: | ounce ? 5 3 24 . 
| | I0X 4X 32120 10 | 
2 12 6 2 34=thepriceof 10tb, 
4 | | 10 
10 10 o I 2 .1I = 100 
4 10 
Anſwer C. 31 10 o | It 9 2 == 1000 
E. 35. What comes 1 cwt. of . 888 
LE __ to, at Is. 224. per pound? A 91 13 4 = 8000 
| 332 411 8 = 400 
Kn 13 9 60 
| | $= * 
- > 
* J. 96 19 241 8462 
9 8 
2 


| A 961. 191. 21d, 


Anf. 4.6 15 4 
WEIGHTS and MEASURES. 8 
EXAMPLE 1. A filverſmith has 4 bars of filver, each 4tb, Goz, 


8 davis, 3 3 fre. what is the weight of the whole? 
| 5 146. oz, datt. gri. 


„ 


S 8 = —_w_— 


Anſwer 18 1 11 29 


Note. Weights, meaſures, &c. are multiplied abies the ſame manizer 
as money, only you muſt remember to carry according to ny denomina- 
tion that reſpectively pertain thereto. 


E. 2. An apothecary has 6 mix- E. 3. What is the 3 10 
| tures, each 3 pounds, 1 ounce, 3 caſks of raiſins; when each caſk 
drams, 1 ſcruple, and 10 grains, weighs 5 caut. 2 9. 18 1b, ? 


| what is the weight of the whole? C. qrs. . 
890 „ 
1 | 10 

— Anſwer 56 2 12 
Anſwer 18 8 5 0 —— K 
| 4. 


E. 4. If a perſon hath 12 bales 
of ſilk, each 2 pounds, 10 ounces, 
and 4 drams, what is the whole 


weight ? ? | 
„ wo 
4 10 


12 


Anſwer i tt 6+ 


E. 6. Multiply 30 miles 2 fur. 
longs, and 18 poles, by 2. 


Miles fur. þ. 

5. $36 
. 95 0 
Anſwer 60 4 36 


8. Multiply 68 acres, 2 roods, 
| and + perches, = 9. 


68 4 5 


9 
8 616 2 36 


E. 10. Multiply $2 "NF 6 qrs. 
4 buſhels, and 1 peck, by 7 ? 
Laſts. grs. bu. p. 


RO 4 0 

| 3” þ 

— 5 "Bs 5 
E. 11. Mulriply 9 punt 2 


weeks, 4 days, 12 hours, and 4 
minutes, by 12 ? 


„% 2 RY 


9 2 412 4 
n : 12 

Anſ. 1 3 5 0 48 
Bits 


we ug 6c 


what quantity did he buy ? 
| Yds. grs. na. 
„ 
4X 10==40 
170 2 8 
10 


Queſt. 1. 
day, how much is that per year, 
. 365 od to the year ? 
3 19% 10 * 3+60+5 
I I 365 
10 
44 6 6 
5 
1 17 6 = 300 
7:6: 
T+=_5 


"The Sill mill at Derby contains 26586 wheels, and 97746 
movements, which wind off or throw 73726 yards of filk every time the 
great water wheel, which gives motion to all' the reſt, turns round, 
which is three times a minute; the queſtion is, how many yards of ſilk 


x; A ſhopkeeper bought 46 
8 of Iriſh cloth, each piece con. 
taining 42 yards, 2 quarters, z nails, 


Anſwer 1705 0 © 
E. 7. Multiply 300 yank1 
foot, and * 2 by 8. 


Tai. ft> m. 
300 1 4 
8 


Anſwer 2403 1 8 


E. 9. Multiply 4 B. . 
3 gallons, and 6 pints, by 4. 
B. Hd. gal. pts. 


. 
Anfwer 16 15 © 


Queſtions for exerciſe in C ompeued 
Multiplication. 


If I ſpend 1 per 


2 ; p 74. = 365 "Anſwer. 


may 


MULTIPLICATION. — . 


5 Ln be thrown by this machine in a day ee ten hours to a days 
Work? And how many in the compaſs of a year, educting for — 
and 6 A 63 25 provided no part of it ſtands ſtill? 
4 73726 
. | 
221178 Yards in a minute 
60 Minutes in an hour 
73270680 | 
10 Hours to a day 
132706800 Yards in a day 
302 N 
265413600 
3981204000 _ 


Anſwer 4007745 3600 Yards in a year. 

= 2z#/. 3. There are 7 cheſts of drawers, in each of which are 18 draw- 
en, and in each of theſe are 6 diviſions, in each of which there i is Ys 
W6-. 8d. how much is there in the whole? 


. 5. d. 
16 6 8 
| 6 


s, 1 


ads, 


98 O o in each drawer | e 
18 | 
1764 in each cheſt 
3 
ver 12348 Pounds in the whole. 


| Queft. 4. A lady's caterer bought 10 birds of two ſorts, viz, banken 
and geeſe, for 24 ſhillings; the turkies coſt 4 ſhillings, and the geeſe 2 
hillings a-piece ; how many did he buy of each fort? GY 
2 Turkeys 8 Geeſe | = 8 
4 2 | 
21 165. 8241. the price, | 
Or thus; 2X 4=8:. the price of the turkies, and 8 22 16s, the | 
price of the geeſe; conſequently 2 turkies + 8 geeſe = 10, the 9 8 
Que. 5. Suppoſe a gentleman has an eſtate of 8001. guru annum, and = | 
ie pays land-tax 150. alſo for 0 387. 145; 2d. what is his neat 
ſtate per annum? ; | 
e ee - > 7m 80 o o 
Land-tax - — 150 0 % 
Repairs, c. 3 38 14 2 eee 
Neat eſtate per annum - „ 
QLueſt. 6. In a company S had _ 175. 24. more than T, who had 6 
ruineas leſs than R, who had within 16s, 84. as much as W, who was 
nown to have 100 guineas, wanting 10 marks, of 13s. 4d. each; pray 


ant money had they amon them? ? wy 
H 2 ae: * 3 e 


1 


. 

1746 
the 
und 7 
ſilk 
may 


62 1 DIVISION. 


9 a . „ i 
Firſt, 100 guineas = 105 © o 
Ten marks = © 6 13 4 . 
LM - -'- 00000 EW 
9 16 8 
Riad - - - 97 10 © - - -' - 97 10 © 
pubtract - - ' 6 6 © 9 5 
TT ͤ ͤ . ˙ ( 1 © 
Add - — = — | 3 17 2 | 
—_  --.-<- - 1 2 


Anſwer - L£.382 1 10 


X. COMPOUND DIVISION. 


T EACHE TH to divide by one common diviſor, either a ſimple or 
compound number, into any propoſed number of equal parts, whereof 
each ſhall be a compound number. Rs RS: 
CASE, When the diviſor doth not exceed 12, 

RULE. Begin at the higheſt denomination, which divide by the given 
diviſor, and ſet the anſwer in the quotient, which muſt be of the ſame de. 
Nomination ; what remains muſt be multiplied by the number of parts in 
the next inferior denomination, and added to the given number of that 
| denomination, and then divide as before, Proceed thus through all the 


denominations. | 


EXAMPLE 1. Suppoſe there was 11. 15s. 13d. to be divided 
amongſt 7 men; what is each man's ſhare? Dos 


3 


7 
Anſwer - = 5 OF 


7 

| Tf - 1.355 | 
To work this example, aſk how oft 7 in 1? never a time; then 1/.= 
205. added to 15s. is 35s, Then aſk how oft 7 in 35? 5 times, put 
down 5 in the quotient, and ſay, 35 from 35, and there remains nothing; 
then aſk, how oft 7 in 1 ? never a time, and there remains 1, one penny 
is 4 farthings, and 3 is 7; how often 7 in 7 ? once; ſet down 1 farthing, 

and the anſwer is 55. 04d. as appears by the work. 


K. . Bought 4 Cavr. of cheeſe, K. 3. HF 10 dozen of candles 
for which I gave 87. 108. 4d. at coſt 3/. 176. 1d. what does 1 dozen 
what rate did I give per Cavt ? coſt at that rate? 


498 10 4 | 10)3 17 1 
"Anſwer C. 2 2 7 Anſwer L. © B+ 
. | "+ ous 


* 


D EE = 


CASE 2. When the diviſor exceeds 12, and is ſuch a number that 
any two figures (in the multiplication table) being multiplied together 


will produce it. 


RULE. Divide by its component parts, as in diviſion of integers. 


See Section 5, Caſe 4. 


EXAMPLE 1. Let it be re- 
quired to divide 451. 125. 8d. into 
16, equal parts ? : 

ſ 4)45 12 8 
4X 4=16 | 


911 832 


Anſwer C. 2 17 of 


E. 3. If I fell 81 buſhels of 
wheat for 301. 75. 6d. what is that 
per buſhel ? 


9) 30 7 8 
9X 9=81 = 
. 9) 3 7 6 


£0 7: 6 


Anſwer _ 


| CASE 3. When the diviſor cannot be produced by the multiplication 
of two ſmall numbers, divide as in Section 4. 


E. 1. Divide 217. 175. equally 


"amongſt 17 perſons ? 


Le Ee bo. aa 


17021 17 (1 5 84 Anſw. | 


17 

4 

20 
17)97(5% 
3 

12 

12 

17) 144184. 

136. 
1 
17) 32047 

17 

75 Remainder, 


amongſt 24 perſons ? 


7; oe — 


E. 2. Divide 71. 6s. equally 


607 6.0 
S n=248 oper 


4)1 4 4 
Ann  £. 6 8 


— 


E. 4. If I ſell 100 quarters of 
barley for 901. what is that per 
quarter? 

| 10)90 © o 


10) 9 00 


Anſwer . o 18 © 


E. 2. Required to divide 214/. 


175. 3d. quay amongſt 34 per- 
on? d. 


340214 17 3667. 
5 


10 
20 N 
34) 217)65. 
— 
13 
s 12 
34) 159(44- 
136 
23 
- 
34) 2805 


24. Remainder. 
Anſw, 61. 65, 44d. 34 each, 


E. 3. 


Ng = 
E. 3. If I Ct. of cheeſecoſt 1. 155. 4d. what is the price of 1 


2)1- 25-4 

kde . 17 8 2 
: | 
80 2 : 64 


Anſwer C. © © 32 


E. 4. If 52 tons of hay coſt E. 5. Let it be required to di- 
1671. 145. what will 1 ton coſt? vide 200/, gs. 1d. into 104 equal 


| parts? . 
$2)167 1403“. 8 104) 200 9 111. 
156 | | 104 
3 „ 
20 - oo 
| 104)1929(185: 
$2)234(4*: 104. 
208 5 889 
26 2h bod. wh fa 
db. 87 e of 
| Ee} le 
52)312(6d; 1odJGb5(68. 6 ar 
312 | ee 
0. Hh, | 4 
| 135 104) 244l( EC 
' Anſwer 31. 47. 6d. per ton. = 
| 5 3⁵ 5 
Anſwer il. 18s, 640. I 
WEIGHTS and MEASURES. 
EXAMPLE 1: Divide 16 15. E. 2: Divide 140 acres, 2 
1er. 15dwts, 8g rains by 272 roods, 26 poles, by 127 8 c 
lb. oz. dwts. £3. - 1. 7 . 
W111 $ 1204 2 bas 
Anſwer „ Anſwer 11 2 . 


Diviſion of weights wid meaſures, &c. is performed in the ſame 


manner as the above (with eaſe and accuracy) paying a due regard to 
Shear ſeveral denominations, 
Queſtions 


Anſwer - 


DIVISION: 4 
Queſtions for exerciſe in Compound Di 52 2. i 


Que. 1. Says Hodge to his grandmother, Granmm, T fee, 
That the money and purſe you we given to me, 
I worth ſixteen and erght-pence, its well its no worſes 
For the caſh is in value warth nine times the purſe ; 
What ſum, then, had Roger, now Tyro, pray tell, 
Which tickled his fancy, and pleaſ'd him ſo well? 


1007 10 © 


Anſwer o is © 


Dneft. 2. The Spectator's Sh of 
fat people, though it confiſted but 
of 15 perſons, is ſaid to weigh no 
leſs than 3 tons; how much on 
an equality was that per man ? 


20 


5) 60 


3) 12 


4 Cwt. each man 


Multiply 


4 


: 0 5. 
Then from 16 8 
Take i 
Remis 1 6 f Pi 
— | the purſe 
| 8 
Que ft. 3. The remainder of 2 


diviſion is 325, the quotient 467, | 
the diviſor is 43 more than the ſum 


of both ; what is the dividend ? 


325 
467 
„ 
835 Diviſor 
4572-325 the rem. 
5850 
5012 
3343 


by 


Anſwer 390270 = Diviſor. 


Que ſt. 4. By felling 2 240 oranges at 5 for two-pence, half of which. 


coſt me twoa penny, and the,other half three a penny, I evidently loſt a 
groat ; pray how comes that about ? | 


Firſt, 240 Secondly, 2)120 3) 120 
F 2 | 1 . 
60d. 2 40d. | 
$)480 . — 


gs = - what ſold for. Then . 100 what bought for. 
And 100 — 96 = 44. the money loſt. 


Rue. 5 


36 5 DIVISION 


ue. 5. What difference will there be to the Pr rietors of an 
An, between doubling an expence, and halving a P 


Suppoſe the expence or profit to be 2. 

Then 2 x 2=4 double the expence. 

And 2—2=1 half the profit. 
Anſwer, difference 3, or as 4 to 1. 


Queſt 6. Pray can on on a Numbe r fx, 
Which multiply*d by 2 times fr; | 
And then divide rigs thrice eleven, : 
$ hall give the Quotient twelve times ſeven. 


Firſt 7 x 12=84, and 84X 3322772: 
Then 2772 33283; alſo 27724266 the number reqd. 


Preft. 7. Subtract 30079 out of fourſcore and thirteen Millions, as 
often as it can be found, and ſay what the laſt Remainder exceeds or falls 
ſhort of 21 180? - 


Fourſcore and thirteen Millions = - 93000000. | 
Then 93000000— 30079=3091z. and the Remainder is 25811, 
from which deduet 21180, leaves 4631 exceſs, the anſwer. - 


Queſt. 8. What ED: multiplied by 72084, will produce 5190048 
exactly ? 
5190048--72084=72 the Number required. 


Queſt. 9. Suppoſe a perſon by trading can clear . 25. 32d. in 
137 Years what is his yearly increaſe of fortune? 


Years $a bo "the 
134 4894 2 32 
2 | 2 


. 


27 99788 4% 
31087 11 7 
Aniwer | L. 362 10 64 


- 


Breſt. 10. I would plant 2072 Elms, in 14 rows, twenty-five Feet 
aſunder: how long muſt the Grove be? 


Firſt, 200214 148 Elms in each row; then 148—1=147 vacan- 
cies, and, 147 N. 2523675 ym Or 122 5 Yards the length of the Grove 


| Xl. 


qd. 


feet 


An- 
Ove 


XL 


e 
XI. REDUCTION. 
"TAE to bring two or more numbers of different denomina= 


tions, into one denomination ; or it ſerveth to change or alter 
numbers, money, weight, meaſure, or time, from one demonation to 
another, and is generally PO by multiplication, or diviſion, as in 
Section VI. 


EXAMPLES of MONEY. 


E. 1. In 20 pounds, how many E. 2. How many —_— in 
ſhillings, pence, and farthings ? 19200 farthings? ; 
EI. | 


4) 19200 
20 | | 
<0 Sill gs | 190 4800 
I2 | 
4800 Pence | 210) We 
OS Anſwer LF. 20 
19200 Farthings — | 
E. z. In 3211. 14s. 64d. how k. 4. In 2988 59 farthings, 
many farthings ? bow many pounds? „„ 
321 14 6 — 49299 
20 
"6434. 12) 74714 — 3 
I2 | 


77214 


3 
Anſwer 3088 59 Farthings 


The third example is multiplied the ſame as the firſt, and the 14s. 624. 


are taken in, in their proper places, viz, the 14 to the product of * 
the 64n the pence, and the 4 in the farthings. 


E. 5. In 121. 10s, 8d. how E. 6. Let ie wad to re- 


many four- pences? . four-pences to pounds ? 
| is 6 =; 55 752 
8 | 5 "4 
ä 12) 3008 
12 | 
210) 2500 — 8 
4)3008 5 

8 Anſwer C. 12 10 8 

Anſwer 752 Four-pences — — 


I 55 „ | 7 


74 


5 


E. 7. In 48 guineas, how many 


ſhillings, pence, and farthings ? 


1008 Shillings 
8 
12096 Pence 
„ 
48384 Farthings 


EK. g. In 4321). 14s. old. how 
many pieces of 133d. per piece? 
- | 4321) 14 OF 

EY. 20 


86434 
3 


1037208 
— 4 
904148834 
6) 450981 | 460981 — 5 Inte 
76830 — 1 


"4 


Anſwer 76830 pieces of 1344. each, 


and 14 grs. remains. 


E. 11. How many half-crowns, 
crowns, and 4 are there in 


| 14400 pence? 


310) 144910 
2) ads e 


— — 


4) 252 Crowns 
66 Pounds 


E. 13. In 3421. 18s. how many 
ſhillings and moidores ? 


324 18 
20 


35898 Shillings 
92286 1 8 


3 X9=27 


254 Moidores 


REDUCTION. 


; Ea . 10. 


E. 8. In 48384 ei 
how many N .' 
| 448384 
£ 1212096 + - 


3) 1008 


3 X >=2 I o 
| 7) 336 | 
Anſwer - 48 S 


In ol. how many 
crowns, half-crowns, and pence? 


240 Crowns 8 
pe HY 


480 Half-crowns 
{+I 
14400 Pence 


E. 12. How many crowns, 
half-crowns, and ſhillings, are there 
in 4261. 15s. 6d. of each an 
equal number? 

* . 5 T7775 te: 
5 © 426 15 ᷣ 6 
8 00 

1 0 

CAS ATM 8535 
8 6 " "FS 
12 | 
— 102) 10242601004 
102 102 
3 
| 408 


a "IP : 
Anſ. 1004 pieces, and 184. rem. 


E. 14. Reduce 480 guineas to 
ſhillings, crowns, and pounds ? 
Firſt 480X 21=10080 Shillings 
Then 5)10080 | 
4) 2016 Crowns 
504 Pounds 
pe,” 2 


|. "REDUCTION. « 5 
4 _ .z OF CN 5 
To reduce foreign and Engliſh coins to pounds ſterling. | 
RULE. Multiply the given number by the loweſt denomination of 
the price or value of 1; and divide the product by ſuch terms as will 


* 


bring out the value in pounds. 2 1 8 
| EXAMPLE 1. In 1178 dollars, E. 2. In 340 piſtoles, each 175. 
at 46. 3d. each, how many pounds 6d. how many pounds ſterling ? 


eget SE | | 
So Wh 1178 Dollars 5 4. l. 340 
£3 "m2 Pencein 1 dollar / 17 6 210 
12 — . 
— 8 TT | 3400 
51 . | 240: : 680 
12)60078 — 5 ; 12)71400 
« 2]0)500ſ6 = 6 | | e 240) 59540 8 
Anſwer 6 e Anſwer 4. 297 10 


Note. After the ſame manner may any foreign coin be brought into 
Engliſh ſterling. „ | | 

To redũce pounds ſterling into foreign and Engliſh coin. 

RULE. Reduce both the ſterling money and foreign coin into their 
loweſt denomination ; then divide one by the other, and the quotient will 
be the anſwer, 


E. 1. A merchant is to pay 29671. E. 2. In 774. 18s. 4d. how 
123. 3d. with dollars of 45. 3d. each, many florins, at 3s. 2d. each? 


how many will do it ? „ 1 
4 3 296 12 3 „ % %% F374 194 
12 20 12 20 
81 3932 38 15498 
1 | 12 g 
$1)71187(1305 Anſw. 8 38) 18598004894 Anf. 
8 a 8 15 <7 N 
Dos | 339 
pf. | 304 
488 1 358 
s to 459 | | 342 
297 | 1CS 
255 152 
42 8 


60 REDUCUION. 
. 3. How many marks, each 1 30. 4d. are in 2487. 9s, 2d. 


. | 1 
13 4 248 '9 3 
1 | "0 
160 : 4969 
ph 10) 5906240 
10X4X4=160 5 55 5 


41490-2222 

Anſwer wo 372—2 f od. 

To reduce one kind T coin into another, 

RULE. Divide one by the other, in their loweſt terms, and the 
quotient will be the anſwer. 


EXAMPLE 1. How many . 2. How many crowns, ge 


moidores are —_ to 198 guineas ? 5; ee * in 474 piſtoles of 1 be, 


198 $4) 5.4. 
Sa IT, hen 474 piſtates 


0 1 2224. in 1 piſtole 
IN 64. 222 948 | 
—_— Fe 
9)4158 948 
e withs | 4 8) 105228 
X 3=27 4 — — 
oi | 3) 462 )13153-4 5 
Anſwer 154 Crowns 1644—1 124. 


Having ſufficiently ſhewn how money 1s changed from one denomina- 
tion to another, I ſhall now proceed to weights, meaſures, &c. | 


WEIGHTS and MEASURES. 0 
EXAMPLE 1. In 1216. of filver, how many ounces, penny weights, 1 
d orains ? 
an TID Pounds E. 2. In 69120 grains how 
12 many pounds? 
— c | 
144 Ounces | _— i 4)69120 
6017280 
2880 penny. weights ) 72 | 
6 | _____ 210)2838e 4 
8 |  12)144 | ii 
JED: | Anſwer 12 Pounds I 


69120 Grains | | d 


ſtole 


REDUCTION. 3 
E. 3. A gentleman ſent 4 Ib. 2 oz, 8dwts, of old plate, to his ſilver- 
ſmith, with orders to make it into the following articles, viz, tankards 


each 19 oz. 18dwts.—cups each 14 %. 10d4vts.—falts 11 oz. 15dwis, 
and ſpoons 2 92. 4 dwts. how many of each fort muſt he make? 


0%, dwwt, lb. oz, dais. 
Tankard 19 18 4 * 
The wt. Cup - 14 10 BY | 
% ©. 2-11 15; — 
Spoon 2 4 50 
| | | . 5 
48 7 
0 967)1008(1 
" oO. _ | 907 
967 | 8 


| | 41 | 
Anſwer 1 of each ſort, and 41 dts over. 


E. 4. In 18 pounds, 2 ounces, 4 drams, 2 ſcruples, and 12 grains, 
how many grains ? 8 


Ib. 5. 3. D. ges. E. 5. In 104932 grains, how 


2 12 many pounds? 
12 | 1 85 20) 104932 
— J 5245 12 
218 FE | 
8. 87748 2 
1748 - 12)218 « 4 
—_—— | | Anſwer Ib. 18 - 24 2 12 
5246 | | | 
20 | 


104932 Grains, Anſwer. SR | 

E. 6., How many pounds of filver are there in one dozen of diſhes, 
each weighing 25 ounces, 15 dwts. and one dozen of plates, each weigh. 
ing 15 ounces, 15 dwts. 22 grains? TEE 

| | 45. ox. dwts. grs. 

One dozen of diſhes, each weight — E42 1 16 © 

Ditto > Plates 8 „ 1 35 26 00. 

One of each r „ 


3 5 10 AT 
12 


| Anſwer « 41 11 © © 
E. 7. In a medicinal compoſition of 25 pounds, 7 ounces, and 6 
drams, how many papers of powder may be made thereout, each weigh- 
ing 2 ſcruples and 16 grains, allewing an ounce and a half to be loſt in 
levigating and weighing, and admitting theſe powders were to be equally 
divided amongſt 175 perſons, how many muſt each of them have ? i 
? | rom 


„ || | REDUCTION. 
I 1b. 0%. drs. MICS In 16 tons, 12 dns, ! 
From the weight 25 7 6 2 qrs. 12 pounds, 8 ounces, and 6 
| nn my : 4 rn how many drams ? e 
98. gr.. — H Tons. C. 9. Ib. ox. drs. 

2 16 „ OIS0S 8. |; 16 1 11 8 6 
—S 12 B T 
F | 3232 Hundreds 
. 5 706 Ounces | 4 
1 1 1 1 1330 Quarters 

enn, — | 
1 5 | 10642 
j 
73d Scmailes | 7 |: | 37252 Pound: 
| 25 . it 3G - Fr 


od ws 7 a 


* 


\ = = _ _ * — 5 — = frm yrs. - \ 
* * 4 — D-— S = 
"= - 4 £ — — Ons # = = 
\ 2 7 2 — — 3 nn 3 — - — Y _ g a 
x — 0 I : 2 — Y 
* — _ - — N — r — ae. 
Derg <4 — N , wy — 75 of Ed Sp A — — — * 5 4 » 
— 8 2 2 : * * — ates — 322 2 POT TN” r I 
0 1 1 p * r e * q : ao 4-4 Ge EA. Oe 5 
- 9 I bs n i 7.2 NS os þ LO * of 5 
CRF II. LAS OC - . | ow 5 . WH SL. 7 
V ä _ - . 6 * * 8 * _ * 


> * = 1 

— amr, — ee ———— — — — — — 

& a — — P 9 

« — - - —— my . 

— ” — 2 

vi ty n * ee. — — 7 
— * . wad — * — 
— — —— 2 ans" 


0 


; 8) 21009 1 2 ver S cs Dame 


* 


0 


596040 Qunees | 
1 


7 
75 


1 4628015 Anſwer 15/7 . e. En 12 _hogſheads of 

175 fraiſins, each weighing 8 Cave. 
— : 2 grs. 616. how many e and 
879 „ 
I C. qrs. Ib. 

„ 1 oruny 1 8 2 6 

E. 4 10 95366 cms how * 

many tons: al 34 en 


2)9536646 | i 


i 


La ora e 
— 2 * _ 
— * 


16 | | | 
= e, | |: | * 
— — 16d. | 
[4 596043 1 
164 —— 
1 40 149010 


978 Founds f in 1 | bla. 
12 No. of hogſheads 


„ 

4) 37252—2 I | 4114961 Pounds in all 
28 *** — | | 23 38 | 
333 | =120b, N — 164. 
9 1990033 7 CRF, goes 3: : 


| " 


ET zb) roſs 


—— — 


| Auf, Tons 15 12 2 12 8 6 Abe 20. . 2g. 7675 


1 —— . 


* 


E. 11. 


4 REDUCTION. 3 


f p. 11. A grocer bought 18 hogſheads of fg, 4 h 5 Caor. 
' 39rs. 1416. out of which he has ſold 5Cavz. 1gr. 16416. and orders the 
' remainder to be made up into parcels of 27 pounds each; how many will 
; there 105 allowing 6 MO to be loſt i in Wen them up ? | 


Oe 


Tn | C. 9s. BB. 7 "gl POTEN grs. th 
a tt 1 $08 


nds in one 1 
of e . 


k — 723688 Half. pounds 18 1 a 
Take 4 ; 1221 in the nn ſold 


; Sang | | 
|  1416—0 194 Po 


N 0 ; Andwer r 416 parts, and 14. over. 


F. 


72 13 i 

E. 1 In 140 yank of cloth, i 1 In 2336 rai how 

how, many quarters: and Nats! P many 7 ; 

| „„ 5 902336 |; Ha 
| 4 + „ "= [+ ob 
n. =p . 4) 584 
- $84 Quarters '{ 34 | rn 8 
J LL 


i 12 Nails 


. 14. In 3644 pats how | E. 15. 1 691 ngliſh ells, 
my ells ee J and 2 quarters, how many yards ? ? 
(EY Ti 864 0 1-4] : | | 093 4 


TC. 513457 „ 03457 1 
| Anbwer Ell 691 2grs, Anſwer 72 864 1gr. 
K. VVV N | 
: EE E. 16 


„ _ .. -  - REDUCTION. 
E. 16, In 86 pieces of cloth, A 17. In 1 mile, how many 
each piece containing 30 yards, 2 yards, ** inches and bar- 
* 


how many ſuits of clothes may be -corns ? I Mile 
made theręout of 6: yards to the 


ee Ts 
62 $6 Pieces „ 40 | 
1382 ea > oO 
27 2580 Yards in all „ 
. | 15600 
3) 10320 Quarters ; 7 1760 Yards 
„ 4 | 
"382 - 2 * 5280 Feet 
82 ſuits and 14 yds, over e eee 
Anſwer 384 fue. "OP 63360 Inches 
| | 3 


190080 Barley-corns 


E. 18. In 10850 r. E. 19. How many barley-corns 


corns how many miles ? will reach from Birmingham 'to 
3) 190080 London, being 109 miles ? 
: LEE 109 | 
12063350 Inches 1750 Vards in 1 mile 
3) 5280 Feet | 654 8 
| 763 
1760 Yards 8 
„„ 191840 Yards in all 
ds. in 15. 11) 3529 | „ 
| 575520 Feet 
410) 32|o Poles _ b 142 
8) 8 Furlongs | x 4 Inches 
Anſwer I Mile 20718720 Barley-corns 


E. 20. How many times doth the wheel which is 54 yds. in circum. 
ference, turn round between London and Liverpool, being 202 miles ; 


Firſt, 202 X 1760 (yards in 1 mile)=355520 yards, 


* yards | Wen 355 520 
5 7 > MN 5571 1040 Half. yards in 202 miley 
Anſwer 64640 Tunes | 


E. 21! 


n a4 = — 4a 


* 


I 


ns 


4331 


. REDUCTION. 


E. 21. How many Barley-corns will reach round the terreſtrial globe, 


which is 360 Ts and each degree 694 miles ? 


360 Degrees 
594 Miles in a degreq | 


3240 
2160 | 
24840 

180 


25020 Miles 
190080 Barley-corns in one mile 


| 2001600 
225180 
25020 
Anſwer 4755801600 


E. 22, In 21 acres of land, 


| how many roods and PO? ? 


ST 
1 
84 Roods 
0 
3360 Poles 


E. 24. A perſon rents a farm, | 


which contains 400 acres of land, 
but he is to till no more than 1965 
acres; I deſire to know how many 


perches there are in the remainder ? 


400 Acres 


1600 
40 


From 64000 Perches in the whole 


Take 31440 A. R. 
. 100 
Anſ. 32 560 Per. rem. 4 
786 
40 


Perches tilled 31440 


— — . 


- 


Barley-corns 


E. 23. In 3360 poles, how 
many roods and acres ? 
410) 3360 


—— —— — 


4) 84 Roods 


21 Acres 


— — 


8 is = 19 baths, 


3 qts. of wine, how many quarts ? 


Hhd. gal. gts. 


1 
63 
42 
76 
802 Gallons 
— A | 
3211 Quarts 


E. ab. In 3211 quarts of \ wine, 
how many hogſheads ? 


403211 
7) 802—3 Quarts 
2 . 
9) 114—4] 
| =46 6 Gal. 
12—6 


Aale er 12 hbds. 46 gol. 3 ges. 
E. 272 


66 8 REDUCTION: 


E. 27. A gentleman ordered E. 28. In 8 hogſheads of beer, : 
his butler to bottle off 2 pipes of how many pints? _ 


red port, into quart bottles, how | 8 
many dozens will the two pipes fill ? — — 89 
| 2 Pipes 7 15: DAE 
2 | | 32 
: : EG Hogſheads 10 
3 8 5 
252 Gallons W a” Gallons 
— | . 2 - 
12)1008 Quarts | Anſwer 3456 Pints 


— ů 


Anſwer 84 Dozens 


E. 29. In 8 laſts, 3 quarters, E. 32. How many days, hours, 
2 bu. of corn, how many gallons? minutes, and ſeconds, is it ſince the 


IL. 9. bn: | birth of our Saviour, to Chriſtmas, 
„5 1781 (allowing Julian years?) 
10 5 ; 
83 uarters | = Re bo | 
1 . | 
8 | — 10686 
Anſ. 5328 Gallons 5343 
E. 30. In 5328 gallons of corn 650065, 5. 
how many laſts ? | 445 6 
805328 5 : A 
8) 566 N 650510 Days 
110) 8|3—2 | „ 
Anſwer Laſt. 8 3 grs. 2 bu: 2602046 
2 a 130 1020 
E* 31. How many minutes are « | 
there in a Julian year ? | | 15612246 Hours 
. | | 60 
£8 r — 
5 Z 936734760 Minutes 
365 13 5 8 6o 
24 i = 
1456 „ 56204085600 en 
22 = 
3766 * 6 Hours bejpg a quarter of a natural 
60 * 7 hours 3 dividing r 
| number of years 5 1 tient will 
Anſ. 525 960 2 | be days, as - 50% 3 2 e eee Ini 


XII. The 


Ty 


5 


e 
Il 


"TJ EACHETH, by baving three numbers given, to find a fourth, in i 


product by the firſt ; the quotient will be the anſwer in the ſame deno- 


part, or it muſt be reduced to a lower denomination, and divided by the 


is that number? 


and 3 3 by 36 = 108, the anſwer, as before, - 
: - b - 


L -] / 
XII. The RULE of THREE DIRECT. 


ſame proportion to the third, as the ſecond is to the firſt ; or as the 
firſt is to the ſecond, ſo'is the third to the fourth, for which reaſon it is 
called the Rule of Proportion, as it is called the Rule of three, from its 
having three numbers given; and becauſe of its excellent uſe in arithmetic, 
it is often named the Golden Rule. | 


To perform which obſerve the following 


RULE. 1f.- Place the three given terms in ſuch order, that the firſt 
and third may be of one name; and the ſecond muſt be of the ſame name 
with the fourth term ſought. | 


2. If your firſt and third terms conſiſt of divers denominations, reduce 
them into one, and the ſecond into the loweſt name mentioned. 


3. Multiply the ſecond and third terms together, and divide that 
mination you left your ſecond term in. 
4 If there happens to be a remainder, it will either make a fractional 


ſame diviſor, the quotient will be ſo many of the ſaid next name; proceed 
in this manner to the leaſt name, and all the quotients together will be the 
anſwer to the queſtion. - 


Before I ſkew how to work any queſtions in this rule, it will be neceſ- 
ſary to give the learner the following inſtructions. Firſt, obſerve that the 
firſt and fourth numbers are called extremes, and the ſecond and third 
means; the product of the extremes, is equal to the product of the mean. 


EXAMPLE 1. As 4 is to 12, ſo is 36 to a certain number; what 


ö * 
4 3 18 a 
I'2 
49432 


Anſwer 108 


Noi ĩt may be eaſily proved, that che product of the two extremes is 
equal to the product of the two means, for 4 108=12 X 36=432. 


CoxnTRACTION 1. When the ſecond term can be divided by the firſt, 
—— that quotient into the third term, and the product will be the 
awer. | | © | „ 


Take the laſt example to prove this; thus, 12 divided by 4 =7; 


* 


| L. 2. | 


5: RULE OF THREE DIRECT. 


E. 3. Av x2 1m to 18, ſo is 24 ConTraAcTt1oOvn 2. | When the 
to a certain number, what is that third term can be divided by the 


number ? firſt, multiply that quotient by the 
| ſecond term, and the product will 
1:58. 25-24 be the anſwer. 
18 | 


E. 3. If 4 yards of broad cloth 


192 coſt 3/. 17s. 6d. what will a piece, 
24 containing 28 yards, come to, at 
| the ſame rate? | 
1270432 Fa - 2. +. * 
VV 
Anſwer 36 3 
„%%% 7 1 


£0 
The preceding example at fall _ ConTracTi1on 3. When the 


length. firſt term. can be divided by the 
4 : 3 17 6:: 28 ſecond, and the third term by that 
| 20 quotient ; the laſt quotient will be 
77 | the anſwer. 
E. 4. As 24 is to 8, ſo is 36 
to a certain number; query that 
Is | number ? | 

5AM | . 

7449 | 8)2 3)36 
4)26040 1 Anſ. 12 No. required. 5 
12)65 10 Eo The wo 

: e work at length, 
210) 54|2-—64. Oo, $4 +8 2: 36 * 

. 8 

Anſwer . 27 2 6 as before. | i 

Thus you may ſee that theſe con. 40288 
tractions being conſidered, the work 2 — 
may oftentimes be performed much 6) 72 
ſhorter than by the common me-. — 
thods. | Anſwer 12 


E. 5. If 48 yards of cloth coft 67. what will 64 yards coſt ? 
eee --£» Th. £5 
48 — 6= 8; and 64 = 8=8, the Anſwer. 


Contraction 4. When the firſt term can be divide by the third, 
and thg ſecond by that quotient ; the laſt quotient will be the anſwer, 
See the preceding example, 


E. 6. If 6 yards of eloth colt 11. 16s, what will be the value of 34 
yards, at the ſame rate ? 6 Tas. 


$ 


he 
he 


rd, 


Ver. 


34 
22 


tea for 74d. how much muſt I pay 
for 1 Cat, of the ſame? 


RULE OF THREE DIRECT. 69 
Hh, rs. N.. \ Re 95 Thins monde, coſt. 101.45 


6 1 16 1: 44 what will 6 yards ib laced 
20 | 34 1 4 
36 8 20 
3 204 
144. 3 
„ 8 34) 1224 (36s. Anſwer. 
61224 8 0 OR 
240) 2004 nts, 


204 


Anſwer K-10 4 © 


K. 8. If x Cave. of chende m R. If lin ot 
26s. what will 40 Cave. of the ſame 521, what will 1 Cave. coſt? « 


colt ? 49 3 $24 1 
i Dane; Ss Cavt. 20 
26 40 40 10410 
de | 270) 216 
2ſo) oo | | 
Anſwer /. 52 | | Anſwer L. 1 6 0 


Note. To prove examples in this rule, i is only varying the operation, 


| & may be ſeen by the preceding OR 


E. 10, Suppoſe 1 buy 1 oz, of E. 11. Bought 36 g2. of ſilver, 


at the rate of 5s. 44. per ounce, 


„ 75. 8 what does the A come to? 
1 5 „ 22 1122 C . : OZs 5. d. = or. 
+. 5 4336. 
Ts "2 
15 672 64 
I12 2 
* 384 
1792 192 
5 1202304 
8960 | | 2200192 
be | Anſwer £.9 12 © 
2)26880 The ſame by multiplication, 
12)12440 | 6X6=39 
| | | 112 0 
„„ ; 
Anſwer C. 56 Anſwer £,9 12 o as before. 
b | | "TW 


i: 90 RULE OF THREE DIRECT. 
1 This example plainly ſhews the extenſive uſe of multiplication, and 
| 56h how much preferable, in ſome caſes, it is to the rule of three, by ſolving | 
1 ueſtions in a more conciſe manner, and therefore it is very neceſſary for fo 
wht all perſons to be thoroughly acquainted with thoſe moſt uſeful rules, viz, 
WE compound multiplication and diviſion. | 3s 
E. 12. If a ſoldier's pay be 6d. per day, how much is that per year ? 
1 | | N J . | 
M 1; 34 8 
1 . 
Ar | 12) 2190 | 
9 4 Wi 2Þ) 1812—6 1 
1 Anſwer g 2 6 
1 | | | | | | 1. 
1 If you would know at what rate you muſt ſell your goods by retail, 5 
4 ſo as to make a propoſed gain by the whole; add the money you would 
1 gain to the ſum the goods coſt you, and then ſtate your queſtion as be- 
1 fore. Thus, if the whole be ſold for the total of the coſt and gain, at 
il what rate muſt any part of it be ſold for ? | ES 
5 E. 13. Bought 75 Cat. 1 gr. E. 14. If 34 Cav. 3 grs. 25 16, 
i. 1316. of tobacco, which coſt 3871. of tobacco coſt 111/. 15s. 64. 
4 155. 8d. and the charges upon it what will 1 pound come to at that 
4 amounted to 61. 55. 8d. how much rate? ö 
. did it lie me in per pound? „% of» #- de i. 
* | 5 nis An 
ft Prime coſt 387 15 8 * 4 20 ] 
"4 JJV —— — 17 
ob C. gr. th. ———— 5. 200: © 2235 coſt 
i 5: i 0. co by 
# 4 20 | — ke 
— — = II47- 26826 
| „ 7881 280 4. 
28 N 12 
i : | 1 3917 ) 107304(27qrs.=6i4., 
N 2411 8441) 945760114. 7834 
„ 603 8441 5 
# — 28964 
4 8441 10166 27419 
. 8444 e 
| 1545 
1725 — 


— 


Anſwer 1 14.4442 per pound. Anſwer 634. 154+ per pound. 
$ | ; "6 15. 


WEL 
£244 
37 
1 
HY 
3 
iq 4 
+ b 
bi 
+ 8 
+8 x 
44 


— — 
— — 2 
CIR \ * 
6 > *%4 2% IG ae _ 
: Gs * 
— — 2 


— 
Wis. 
* 


— ARR -— 


RULE OF 'THREE DIRECT. 


Js 
| FE 15. If 1 B. of tobacco calt 644.3575, how much may be bahn 
: for 111/. 15$ .. | 

grs . 1b. £ S. 4. 
5 6 34327 ? k 22 ROW 
4 20 
27 2235 
3917 oh 
189 26826 
27 — 
243 107304 . 
1 - 3917 
105759 751128 
1545 107304 
965736 
107304 321912 
l, — 28) 4) 
1d 107304)420309768(3917 ( We 0c 
e- 321912 gr. IA. 
at — — 25 
983977 1 
: 965735 84 
m 182416 277 
_ 107304 252 
5d, — AS 
5 751128 25 16. 
\ 751128 
Anſwer 34 Ct. 3 gr. 25 1b. 
E 16. Agr ht 2 Cat. F . 
1 gr. 14 1b, weight of cloves, which 32 4 
coft him 32/. 45. and he gained 5/. | 5 
by the bargain, at what rate muſt. Cat. gr. Ib. _ 16. 
le ſell them per Ib. 2.1.14 5-37 4 $290 
4 8 8 5 20 
9 266) 744(25. 
i 26 532 
Id. 76 212 
19 "22 
266 266)2544(9d. 
22394 
150 
„ 
266) 6002 greg. 
532 | 
68 
Anſwer 26, 92.4 Lex per pound. 


. RULE OF THREE DIRECT. 


Anſwer 4.8. 6 2d. ED per gallon 5 | 


Ik at any time damage has happened to goods, ſo as to make a propoſed 
loſs by the whole, then the ſaid loſs. muſt be ſubtracted from the coſt, and an 
the remainder made the ſecond term as before. c | to 
E. 17. Suppoſe I have by me 300 yards of holland, which coft me 
gol. but ſome damage having happened to it, I am willing to loſe 6“. 
10s. by the whole; at what rate then muſt I ſell it per yard? 
4 : 5 F. 1 47, ten pounds of bacon j uſt 
8 3 coſt me @ crown, | 
Y1 | Y1 For a flitch of fix ſcore* evhat muſt 
—4 * 33 407 "I T pay down? . 
J 8 lh. 
3'00)14|70 . 255 > RE oy 
6. 4 270 | 5-6: gn 
ak | 110) Goo 
3400) 32140 oo 
4. 10 240 — a6" | 
e Anſwer C. 3 . 
300) 9160 | 7 =X the 
7h the 
3 9rs. | = 
Anſwer 45. 103d. 0 per yard Pounds. 
E. 19. An oilman bought 3 tons of oil, which coſt him 15 11. 14s. dit 
and it ſo chanced, that it leaked out 85 gallons, but he is defirous to ſell wh 
it again ſo that he may be no loſer ; how muſt he ſell it per gallon ? F 
Firſt 3 tons = 756 gallons — 85 = 671 ; and 511. 145. = 3034s. then, I 
gal, Sil. gal. | , 1 
If 677 : 3034 3! 1 E. 20. If ene ſtrile of corn coft 4 "uy 
TIM OE? gurmea®, not more, * 
671) 30340. Pray what muſt I give for one hun- 
2684 | dred and four? | 
350 bu. ay Bu. 
| 12 1 V 
671) 4200064. = 
. | 104 
5 208 
671)696{(1gr. 5 2402184 
= 1 
: 17 Anſwer H. 109 4 


The price of wheat at this preſent 


time, April 15, 1800. 


= E. 21. 


146. 
ſell 


len, 
7 a 


51 


N 


e ſent 


| 21, 


E. 21. Suppoſe a bankrupt owes 30007. and has in money, goods, | 


and recoverable debts 800“. 125. 94d. now pale thnls things aliens 


to his creditors, what do they get per pound? 


5 LC. . dl. . E. 22. A perſon owes 2961. 175. 
30000 300 12 94 :: but not being able to pay the whole, 
| 20 Compounds with his creditors to pay 
* them 75. 64. in the pound, how much 
16012 money doth he pay his creditors ? 
12 | | | 
— f 4 | S. d. 4. 5. 
192153 E „C 
+ & | 20 1 20 
31000) 768615 20 96 5937 
| "RI, 8 — 90 
40256 — 615 Remains. —ͤ— 
- one | 210) 534330 
12) 64 — „ 
12)26716 f —16= 
Anſwer 5s. 4d. EIS - I9=E 
In the above example, though Ã uo) 22216 — 4 
there is a remainder of 615, yet | f 
the part of a pound each one is to Anſwer C. 111 6 4 


receive, can be no more than 55. 4d. | 
E. 2 4. Suppoſe a perſon fails in trade, and compounds with his cre- 
ditors to pay them 12s. 64. in the pound; how much doth he owe, 
when all his'caſh and effects amount only to 700. 


2. % „ 6 E. 24. If I ſpend 28. 6d. a day, 
1% bb, and lay up 20. at the year's end, 
12 0 how much is my yearly income? 
150 14000 Day „ days. . 
122 fn “ 
5 | > 1 
150) 1680001120 —B — 
15 | 30 12) 10950 
18 a lo) 912-6 
15 | 38 5 Kroon 
8 l EL RY. 4 
30 20 3 
30 


Anſwer C. 65 12 6 


Anſwer La 120 ek 
h L | 5 E. 25. ; 


RULE OF THREE DIRECT. 


E. 25. Bought coals, at 4t4. . 26. Bought a quantity of 
per Cur, how much will 30 tons timber by the Jump, for which I 
come to at that rate? gave 1477. 165. 4d. it is ſuppoſed 
. Tons. to contain 70952 feet, how much 
n did it lie me in per foot? 

20 = f Fi. | 4. 5. d. . 

— — / 422 in 
9 6009 20 N 

2)5400 | 2956 
4 a 5 12 
1202700 | 
Oy 35476 
2400223 4 


* 7 2 6 gre. 4 


141904 


E. 27. A woman bebt 1 eggs at 2 a penny, and 294 at 3 2 
penny, which ſhe ſold out together at 5 for two-pence; I would know 
whether ſhe 23 or loſt by the bargain, and how much? 

— Firſt . . 496 3 "158-204 

9 


— —4—yᷣ—Hͤ 


5 21496 5 5915ũ294 


———— « 


8 12) 248 | - © a. 7} $-. 


2lo) 2108 _ | „ ee 


—— ST 


* 


8 . 
2 Thirdly 5: 2 :: 790 
| 2 


OE =, 
3 
8 1 


The ſum the eggs coſt C. 1 — 
. . 4. — 501580 
From 1 8 10 the ſum the eggs coſt. | f 
Take 1 6 4 for which they were ſold. _ 12)316 
- Rem. © 2 6 loſt thereby, Anſwer, * 216—44. 
5 — a 
£4 64 
E. 28. If 100l. A gain 5. intereſt in 12 months, what will 
. gun in d ſame time? - 
£ * 


100 


| Anf, eggs at 22 penny 602 


E. 29. What will 145 ſheep 
come to at 11/. 13s, 6d. per ſcore? 

Sh. „ 
11 13 2 145 
0... 


20 


= 233 
12 


2802 
145 


—— rm a at 
14010 
11208 
2802 


24004062910 


0 12)20314—10 182 
20) 16902 — 104. 


Anſ. C. 84 12 101 


E. 31. A perſon bought 448 
eggs at 3 a penny, another ſort at 
2 a penny, which together were 
ſold out for 1/, 17s. 6d. how many 


| eggs were bought at 2 a penny? 
E. Co 


b 3 
J 2 448 1 29. 6. 
I O 12 5 


3)448 2 
— 20 
120 149—1 — 
25 
125 12 
301 
N 


— —— 


— P 


L 2 


RULE OF THREE Dr. 75 


E. 30. One who. had fold = 


parcel of cloaths for 25, 104. per 
yard on 3 months credit, found he 
gained 257. per cent. by them; 
what did they coſt him per yard? 


Firſt 25. by 461. 56, then 
61. 58. 100 1060. 55. 
„ os. | 
If 106 5 5 2 10 2 100 


20 12 — 20 
2125 34 | 2000 | 
. 34 
8000 
6000 - 
| ; 12 
2125)68000(32 
"OIfF 
2—8 
4250 
— 
1 


Anſwer 25. 84, 


E. 32. J 13 marks and 14 greats 
buy 15 loads of hay; © 
How many pounds, with 16 crowns, 
or go loads will pay? | 
Firſt, a mark=1 3s. 4d. then 13 
marks-|-14. groats=178s. then 
loads, . logeds. 
His 7; 178, : 90 
7 | 


1068 Price of go loads 
80 = 16 crowns 
2[0)98]8 
Anſwer £-49 


| © ve — 


— — — 


E. 333 


| 


2 - -: RULE OF-THREE DIRECT. 


- 3 : i 
E. 237 A certain tower projected upon level ground a ſhadow, to 
the diſtance of 63 yards 1 foot, when a ſtaff, 3 feet in length, perpendicu- 
larly erected, caft a ſhadoy of 6 feet 4 inches, from hence the height of 
the tower is required ? den. Nos 


FIGURE 3. 


by ſe 
2 
158 
n 
357 N 
1 
£ 
: : 
1 . 
= E 
7 
724 
LF: 4 
= 
+ 
&.4 
= 
& 
J | 
4 { 
| D 
7 1 
3 
= J 
2.4 
* 
q 
i I 
1 
bi: 


8 
f 1 
8 1 
3 
pe 
1 1.5 
& 7 . 
$5 
3.48 
oy * 

4 


Coke 


— 
* * TY 7 . * 
» g . L 8 * 
A LA» — — ba » 
r — — X 
— 3 - - N — 
— 5 5 » 8 a 2 
* 3p rat 5 F EE ESE F z 
. * er ES * 


In the above figures, ac=3 feet, the length of the ſtaff; ab—6 feet 4 
inches, or 76 inches, length of its ſhadow. Alſo BC = the height of 
the tower, and AB = 63 yards 1 foot, or 2280 inches diſtance of its 
J A Te, 5 75 
in. . in. 
* : 3 2·: 25k 
| | * 


76)6840(90 Feet 
7 #84 


| DI O | 
| Anſwer go feet = 30 yards, the height of the tower. 
E. 34. Suppoſe a perſon travels 228 miles in 6 days, 4 hours, at what 
rate is that per hour, (allowing 12 hours to the day ?) 
N | . a OT ; 
6 4 „ t 1 
12 ; 


"76)228(3 Miles, the anſwer 
e 


0 | E, 35» 


RULE OF THREE DIRECT. | _ 


E. 35, In how long time would a million of millions of money be in 
counting, ſuppoſing one hundred pounds to be counted every minute with. 
out intermiſſion, and the year to confiſt of 365 days, 5 hours, and 45 
minutes? 5 | 

L „ M. - F 1 \ 


100 p I 2 To00000000000 


| 3 1]00) roοοοοοοοοοοο | 
Minutes in one year = 525945) 10000000000(19013 Years 
| 1 
4749550 
4733505 
704500 
828945 
. ö | 1785550 
1577835 
Minutes in one hour = 6[0) 2077115 


4) _3461—5 E a 


6) $0g=1 * Hours 
=, 5 144—1 
Anſwer 19013 years, 144 days, 5 hours, and 55 minutes. 


E. 36. If thirteen tuns of claret wine, coft nineteen Engliſh pounds, 


How many pints of the ſame wine are worth a thouſand crowns & 


Firſt 13 tons reduced to pints = 26208, and 191. = 380 ſhillings ; 
and I000 crowns = 5000 ſhillings; then, . 


/ 


8 ws > E. 3 
5 Fe J. 37- By laying out a ſum of 
If 380 5; 26208 :: 5000 money, one hillkng hriges 1744. 
„ eee Pines, | what is gained per cent? | 
WES . . 
3800) 131 04000[o( 3448424, or 1 6 
114 Fo Aer * * CO 
152 PD 2000 
hat 184 | 5 
192 | | - 
"320 | £ 2)22000 
We. | : 12)11000 
160 : 
2 "wk - | 2) 91]6—8 
80 19 — 
E Anſwer L. 48 16 8 


4 
* 
7 
x 
N 
* 
il 
1 
8 
1 * 
J 
TY þ 
41S ITY 
l } 
* 5 
LIES 
[ 7 
| 
115 
_ 
1 
— 
+ 8 
. 
2 $ iT” 
+ TS 
bY. » 
ron 94 
"+ * 
. 
437 4 
43S; 
18 
—— 1 
274 
1 
5 
4 
* 15 
Co ©. 
7 13 4 
14 "iy : 
849 
* 
3% 
' +45. 
. 
_ 
1 . 
1 
| T7 
by. f 
i. 
Y 
” 


* = 8 — 9 ” 
©, I: 
. - n dy = — — 
. FIRE 2 
Ss E 
— — 
4 ” - 2 9 — 1% 


48 RULE OF THREE DIRECT. 


E. 40. A working alone in twelve days can compleat, 
| The making a veſſel of copper quite neat 5 | 
Which would take fixteen days to be made up by B, 
i He working more ſloguly than A, you may ſee. 
Now wort ing together, what time will they take, 
Before the ſaid veſſel compleatly they'll nate? 


Suppoſe 192 to be the work, then A will perform {th part, and B 
Toth, which will be 12+16=28th part of the work performed by them 
| both together in one day, then, | 


aw. d. W. E. 41. How many bricks, 9 
WAS; *-7; 193: Inches long and 4 inches wide, will 
_ 2$)192(6 days floor a room that is 20 feet ſquare? 
- Sn- Firſt, 9X 4=36 ſquare inches in 
24 one brick, and 20X 20==400 feet 
12 hours in a day ſquare in the floor, which X by 
28)288(10 hours 144=57600 ſquare inches, the 
28 | contents of the floor; then, 
„ On” oo SY 
580 If 36 : 1 :: 57600 
28)480{17 minutes 6)57600 
28 | 36 5 
200 > ahi nt 
196 | | Anſwer 1600 bricks 
4 „ 


Anſwer 6d. 105. 17 r minutes. 


5 42. Bought a pipe of port wine, for which I gave 251. 45. but it 
leaked out 12 gallons ; the remainder J ſold at the rate of 18d. per quart ; 
what was my gain or loſs in the whole? | 


Firſt by reduction, a pipe = 126 gallons, from which take 12 galfons ; 
remains 114 gallons = 456 quarts, at 184. per quart. then, 
= gts. | 


. | E. 43. If 2 men earn 156. in 3 
„ I | days, how much will 7 men earn in 
— the ſame time? 
| 3648 M. 5. M. 
: 456 1 
| | 7 
| 12)8208. — 
240) 6804 2) 105 
1 e „ 
# C. 34 4 ſold for 20) 5l2— 4 6d. 
I 25 4 —— 
Ls - Anſwer 2/. 12s. 6d, 
| Anſwer £.9 o gained, — 


E. 44. 


5 


E 


2 


5 * 


E. 44. A. ſets out from London to Birmingham at the very ſame 
| time that B. at Birmingham ſets forwards for London, diſtance 109 
miles; at 8 hours end they met on the road, and it then appeared that 
A had rode 24 miles an hour more than B. at what rate an hour did 
each of them travel ? 8 5 


5. m. 5. 
FuCT #3 ( 2 
N 8) 19 


m. 135 furlongs, what both rode per Loos: | 


„„ £ # 
Tin 1 3 0: - 
Leſs 2 4 © the diſtance per hour that A, over-rode B. 
; — 1 7 . . 
2011 1 © 


5 4 20 B rode per hour. 
+2 4 © 50 


8 o 20 A rode per hour. 


| 77 F. p. m. F. . 
"123 9 b 3— ++ 1 Ftravelled. 
3 Oo 20 Sue 64 4 A. 2 l 
Proof 109 miles. 
. | 9 7. Fo bs 
3 If 6-* C 
AJ was beating on the foreſt grounds, | 21 
/ /arts a hare before my two grey hounds : 
e dogs being light of foot, did fairly run 1 
to her fifteen roods, juſt twenty-one. 9 
ie diſance that fhe ſtarted uf: 8 192 
Was fourſcore ſixteen rods, juſt and no more: ; = 
Now this Þ d have you unto me declare, | | 6)2016 
How far they ran before they caught the 
hare ? 7 


Firft, from 21 take 15, remains eee 300 r. dogs ran. 
þ rods ; the dogs gained in running 3 DIE. FIN 

21 rods, and fourſcore = 80 + 16 | * 0983 1 

96 rods the hare ſtarted before e een 
he dogs then | | 


E. 46. If the ſun moves every day one degree, and the moon thirteen, 
nd at a certain time the ſun be at the beginning of Cancer, and in 
hree days after, the moon in the beginning of Aries, the place of their 
dext following conjunction is required ? | 


RULE OF THREE DIRECT, - 79 


53 


. RULE OF THREE DIRECT. 


Firſt, 13*—1*=12® moon gains of the ſun per day. 
And 30"X 3=90? from the firſt of Aries to the firſt of Cancer, 


Allo 90 ＋ 0 3? ſun before the moon ; then 7 = ler 
R y "> 93 5 | fre 
. | 1 | 


745 days, in which time the ſun will 
be overtaken by the moon. : 
74+: 3 104 degrees of Cancer, the RES 

Sow 2 in its loweſt terms Fo 


SOUND not interrupted, is by experiments found aniformly to move 
about 11 50 feet in one ſecond of time. 


E. 47. How long after the firing of a cannon at Birmingham may the 


report be heard at Worceſter, diſtance 25 miles ? 4, 
| „ WW. E. 48. If I ſee a flaſh of a piece . 
If 1150 . 3 25 of ordinance, fired by a veſſel in 
5280 feet in 1 mile diſtreſs at ſea, which happens, we 
25 will ſuppoſe, nearly at the inſtant 
| of its going off, and hear the re. - 
26400 | port a minute and two ſeconds af. 
10560 | _— „how far is ſhe off, reckon. 
= 15 for the paſſage of found as 
I150)132000(114 Seconds br 
1150 
Mot | X Firſt, „ minute 2 | ſeconds= 
1700 62 ſeconds ; then \ 
1150 | fe. oy 
5 Te + ao * 5s 
5500 5 62 
4600 5 ä 
— 2300 
900 6900 
60 | m. . p. Y. It. 
N Anf, 71300 feet a Ke | 
1150) 54000(46 thirds - | A 
" b 1 
8000 fixe 
Ws 6900 tac 
| , at « 
0% | on | | the 
Anſwer 1 minute 54 ſeconds, len 
46 4129 thirds. 9 


LEAVERS, of the ſecond order, are ſuch ſort where the power afls 


at one end, the prop fixed directly at the other, and the 1 ſome- 
where between them, In 


5-6 
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i 
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«44 
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RULE or THe DIRECT, © Br 
In this order of leavers, their force is in 4 contra- proportion to their 


lengtnÜn. 


49. If a leaver be 120 inches long, what weight; lying 5} inches 


from the end, reſting on a pavement, may be moved with a 
182 b, lifting at the other end of the leaver ? 


Let ab = 120 inches, and ac equal 83; P the power, gf 182 W. and 
tw, the weight to be moved. | 255 : 


iece Taches. VVV 1 
1 in 120 If 8& 1 182 7% 1114 
we 8 * 
tant 1114 Longeſt end i7 223 
Sw 446 
FO 1784 
a | "203 
7)40586(2 3871+ 16. 
1 1 
= / 65 
ei 
148 
| 136 
| 126 
| . ih 
„ 7 © Anſwer 2387.7 1. the weight. e 
6 2 | i 


| 7 | i 
In leavers of the third order, the prop is planted at one end of the bar, 
the weight at the other end, and the moving force ſomewhere between. 
E. go. A water- wheel turns a crank, working three pump- rods, 
fixed juſt fix feet from the joint or pin; by which their ſeveral leavers, 
each 9 feet in length, are faſtened, for the ſake of the intended motion, 
at one end, the ſuckers of the pumps being worked by the other, ſhews 
them to he leavers of the third order; now I would know what the 
length of the ſtroke in each of the barrels will be, if the crank be made 
to play juſt nine inches round ĩts centre? | | 
Firſt, 9X 22=18 inches, the diameter of the crank; then 
Feet. in. It. ls: i. 7 | 
As 6 : 18 it: 9: 27 Inches Anſwer. 
M | | Mort@x 
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82 - RULE OF THREE.-DIRECT-. 
+ - - Morton of BopiEs, with their. Velocities. 


| If the quantities of matter in any two or more bodies put in mo. 
25 be equal, the forces wherewith they are moved will be In propor. 
tion to their velocities. 


2. If the velocities of theſe bodies be equal, their 18 will be di. 
rectly as the quantities of matter contained in them. 

3. If both the quantities of matter and the velocities be unequal, the 
forces with which the bodies are moved will be in a proportion, com- 
pounded of the quantities of matter * contain, and of the velocities 
wherewith they-move. 


E. 51. There are two bodies, the one contains 2 5 mes, ; the matter 
of the other (or 25 times heavier) but the leſſer moves with 100 times 
the ſwiftneſs of the greater ; in what preparing « are the forces by WI 
they are moved ? 

A887 3200-33; 1 
| „ 
2505804 
100 53 

Anl. 4, the leſs is moved with a force ſo much nates chan the other, 

E. 52. There are two bodies, the greater contains 9 times the'quan- 
| tity of the matter in the leſs, and is moved with a force 48 times grea- 
ter ; the ratio of the * ns theſe two bodies is required ? : 


| = 


- FF. 
Anſ. Leſſer than the greater as 1 to TA 


Note, In comparing the motion of bodies, if their velocities be equal, 
the ſpaces deſcribed by them are in direct ee of the times in 
which they are deſeribed. 


2. If the times be * Aber the hace deſcribed will be as their 


velocities. 


3. Tf the times and the veloeitien be unequal, the ſpaces win be in a 
proportion compounded of the times and velocities. 


E. #3. There are two bodies, one of which moves 80 times ſwifter 


than the other, but the ſwifter body has moved but one minute, whereas 


the other has been in motion two hours: the ratio of the ſpaces deſeribed 
by theſe two bodies is required ? _ 

Firſt 2 hours X 60 = 120 minutes; then 

„ 35 140-33 


Anſ. The ine bo the Hlower, as 1 to 15. | 
E. F- 


PEI 


RULE OF- THREE DIRECT. | 3 


. A may-pole co feet 11 inches long, at a certain time of day 
Wo, 98 fect 6 Ache long; I would thereby find the breadth 
of a river, that running due E. and W. within 20 feet 6 inches of the 
| foot of a ſteeple 300 feet 8 inches high, which throws the extremity of 
its ſhadow 30 feet 9 inches beyond the ſtream? . 


— — ts EL. 


FIGURE 5, CO 


es ' of | 
h | I 
8 2 1 
298.0 6 30 has 
r. | 5 f Þ : 
n- In figure 5, Fb — 50 feet 11 inches, = 611 inches, = the height of 


the may. pole; and D = 98 feet 6 inches, or 1182 inches, length of its 
ſhadow. Alſo BC — zoo feet 8 inches, or 3608 inches, the height of 
| the ſteeple; and AB the length of its ſhadow; then; | 


E. 57. 


1 E. 55. Band C together can 
If 611: 1182 :: 3608 build a boat in 18 days; with the 
3608 aſſiſtance of A they can do it in 11 
"9456 _. days; in what time would A doit 
a, „ee, bykinkli? " 
in 3546 : | Firſt, 18 — 11 = 7thpart per- 
| ts) formed by A alone, then: 
. 611) 426465606979 If 7 : 1 22198 the whole work 
1 , e d. 28—2 
in a | me 20 6 fr. ſt. to r. 12 hours in aday _ 
frer — 1 1 
reas 4875, 30 gprojeftion - 5. 3—3 5 
bed 4277 Zi | 60 minutes in , h. 
5986 [Br. of the river — 3 
$499 24 6 A 
87 | Anſwer 28 days, 3 hours, 255 
| Tn” minutes, by A himſelf. 
54. Mz | | 
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All queſtions of this nature, 


RULE OF THREE INVERSE, 85 


E. 58. There are two bodies, one whereof has deſcribed 50 miles, 
the other only 5, but the firſt has moyed with 5 times the 7 85 of 


| the ſecond; what is the ratio then of the times they haye been deſcri 


thoſe ſpaces ? | 
| Firſt, 5o=$=10; then: 
ABS 10 7 © 

| : ; 

5)10 

Anſwer 2 


So that the firſt body hath been in motion double the time of the 


XIII. RECIPROCAL PROPORTION: | 
: | on, THE | | 


| RULE OF THREE INVERSE. 


ECIPROCAL PROPORTION is, when of four numbers, the 
IN third beareth the ſame proportion to the firſt, as the ſecond doth to 
the fourth; conſequently, the leſs the third term is in reſpect to the firſt, 
the greater will the fourth term be in reſpect to the ſecond. 


RULE. Multiply the firſt and ſecond terms together, and divide 
their products by the third term, the quotient will he the anſwer required. 


EXAMPLE 1. If 24 men can E. 2. If 36 days require 8 men to 
E a piece of work in 12 days, perform a piece of work in, how 
ow many men can do the ſame in many men will 12 days require ? 

e 3 


4. "BT „ oe iu 
32 3 mm 25: 96 ; * 
12 | | — 
— 12) 288 
6) 288 — | | 
36 — | Anf. 24 Men, which proves the 
| 6) 48 — above work to be per- 
| — | formed right, e 
Anſwer 8 Men | 
Therefore, it is only varying the operations, and you have a proof to 


. 


E. 3. 


N 


% nuts or Tis Ivins. . 
E. 3. If 24 men can perfoma E. 4. If a board be eight inche 
piece of work in 6 days, how many ix breadth, pray declare, 
men can do the ſame in 36 days? What-lenght of the board will 
Fi _ 8 „ juſt make a foot ſguare? | 
52 he 7 | | ix. % in. in. 
5 " F 
6)144 | wn TY: 


— — 


FFF 


E. 5. How many yards of pa. E. 6. If 1 lend a perſon 3oo!. 
er that is three-quarters wide, will for a year, how long ought he to 
ga room that is 30 yards round, lend me pool. to requite me? 


and 3+ yards high ? 5 | 
: | . Es ; d. n 1. 
ds. 8 goo 96, : 300 
„„ 10- ww. 8 2 #9 300 
4+ IM | 
= TAY | $|00)1095|00 f 


13 37390 
Anſ. 130 Yatds Hs cg 25 5 a 


inc 


an 


E. 7. If when the price of a E. 8. Suppoſe 275 yards of 
buſhel of wheat is 45. 65. the penny- cloth, which is 5 quarters wide, 
loaf weighs 12 ounces, what muſt make coats for 1 30 men; how many 
the penny -loaf weigh, when the ſaid yards of ſhalloon, of 3 quarters 
buſhel is worth only 44. wide, will line the ſaid coats ? 
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RULE. OF THREE INVERSE. 87 


es only for three months, but it being neceſſary they ſhould Hand 


may ſerve that time? 


| out five months, how many men muſt depart, that the ſaid proviſions 


yo _ = 33 my The fi . 1 on 25 
Firſt 3: 1 2 N 8 i 
* Remains 600 Men to depart 


900 Men to continue — ( 


E, 10. What weight will a man be able to raiſe, who preſſes with 


| the force of a hundred and half on the end of an equipoiſed hand-ſpike, 


100 inches long, which is to meet with a convenient prop exactly 74 


inches above the other end of the machine b 


+ 
: TTYTeriyTeg reve re wy yl yet Yin ITYYTI TE! 
j 


„ 
WW 
In Figure 7, 4 5 = 100 inches, ix. in, <6 iu. 
ac 72, P the power, or 14 Caut. 100 If 921 168 :: 72 
and av the weight. + 8 185 2 
925 185 - 840 15 
— —ĩ—j—ũ— p 7 
168 
ſ3)3 1080 
1 ela 
5)10360 


Anf. 207 25b. or 18 Tc. 


A leaver of the firſt order, equally divided and juſtly poiſed, is the 
balance-beam ; to this, if a power be applied at one end, 1t will always, 


move an equal weight at the other: in like manner, a leaver equally 
| poiſed, and unequally divided, having a power applied at one end, will 


move a weight at the other which will be reciprocally proportionable to 
the diftances of thoſe ends from the fulcrum, or point ſupported ; of this 
kind is the ſteelyard. e 1 


E. 11. What weight, hung at 70 inches diſtance from the fulcrum of 

a ſteel-yard, will equipoiſe a hogſhead of tobacco weighing 9Ecavt. freely 
ſuſpended at two inches diſtance on the contraty fide ? | | 

| 1 5 FIGURE 


„ nix or Thi ver. 


; Sia IGURE ; 4 
ys. © pet W 
ry „ 
EDH .- © -* „ : 
In the above Figure ce o inches, A c=2, H the hogſhead, and a» 
11. C . in. | Ed | 
2 5 93 5. 70 E. 12. Suppoſe the battering ram 
2 of Velpaſian 7 + 100,000Þk, 
38 : and was moved, let us admit, with 
4 X 7228 ſuch a velocity, by ſtrength of hands, 
152 2ãd« s, to paſs through 20 feet in one ſe. 
7 cond of time, and this was found 
— . ſufficient to demoliſh the walls of 
1064 | . Jeruſalem; with what velocity muſt 
— a bullet, that weighsbut zoſb. be mov- 
- = 7Þ)z1218 _ dd in order to do the ſame execution. 
30—26 +. fr. 3. 
| 16 1000 /%8 U 27 30 
A 8 
"6—al. | 3ſo)z00000Þo 
no)ads — 
"Fung 302 % % - | 
Anf. 3olb. Ge: 63Fdrs. tile 8 55 : 
weight required. Anf. 66666 feet, 8 inches, per ſec, | 
E. 13. A body weighing 2008, is impelled by ſuch a force, as to 
ſend it 100 feet in a ſecond ; with what velocity would a body of 8b. 
move, if it were impelled by the ſame force? : 
%%// , . ], ; 
FF | - 206 1 | 
1 
8) 20000 
Anſ. 2500 Feet per ſecond. 
In comparing the motion of bodies, the ratio, or proportion between 
their velocities, will be compounded” of the direct ratio of the forces 
wherewith they are moved, and the reciprocal | of their quantities of 5 


matter they contain. 
7 | E. 1 3 0 


ec, 


to 
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een 
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E. 15. Suppoſe that in a room where two men, A. and B. ate fitting, 
there is a fire, from which A is three feet and B fix feet diftant, it is 
required to find how much hotter it is at A's ſeat than B's? . 
To anſwer this queſtion, it muſt firſt be philoſophically conſidered od 
learnt, that the effects or degrees of light, heat, and attraction, are reci- . 
procally proportional to the ſquares of their diſtances, from the centre 
whence they are propogated. 8 : ' J 
A's diſtance Is 3 feet X 3=9 ; and B's diſtance is 6 feet, which 
by 6— 36; then | | =” 
: , As +-- 46 -3 I 2 9 
LY 9365 | 


Anſwer 4 


So that it is evident A's place is 4 times as hot as B's. 


Iv. COMPOUND PROPORTION: 
1 | 8 OR, | | 
The RULE of FIVE, 


FP fo called, from its having five numbers or terms given to find a 

ſtxth, which if the proportion is direct, the ſixth term muſt bear ſuch. 

a proportion to the fourth and fifth, as the third bears to the firſt and 

ſecond, But if the proportion is inverſe, then the ſixth term muſt bear 

ſuch proportion to the fourth and fifth, as the firſt bears to the ſecond 

and third, or as the ſecond bears to the firſt and third; | 
The three firſt terms are a ſuppoſition, the two laſt a demand. 


RULE. 1. Let the principal cauſe of gain, loſs, or action, &c. be 
put 1n the firſt place. Rs 1 

2. Let that which denotes time, diſtance of place, &c. be in the 
ſecond place, and the remaining one in the third place. 
3. Place the other two terms which move the queſtion, underneath 
thoſe of the ſame nam. 3 

4. If the blank, or term ſought, fall under the third term, multiply 
the two firſt terms together for a diviſor, and the three laſt for a divt- 
dend, the quotient ariſing from them will be the anſwer, or ſixth term. 

5. If the blank fall under the firſt or ſecond term, multiply the third 


and fourth terms together for a diviſor, and the other three fof a divi- 


dend ; the quotient arifing from them will be the anſwer, 


7 ——_ Is by two Ratings in the ſingle rules of three, 
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90 N RULE OF FIVE. — 
B. 1. —— — of graſs in 42 days, how mary 


men can mow 320 acres in 4 days ? 
m. E 
$ 5:5 03-14 5 | ja 0h 
Born 320 © (1 Dn Re 
72 | 120 
288 1440 
„ 8 
288) 8640 30 Men, Anſwer; 
3864 : | 


I es 


| 5 

Proof. By two ſtatings in the ſingle rule. 88 

4. Ms . e FE | 
0 93 33 4 24 „ 6. 5% 10 
4 7 6 


12) 288 | 4)720 


24 | 6) 180 
Anſwer zo Men as before: 


E. 2. A uſurer pat out 120/. to receive intereſt for the ſame ; but 
when it had continued 9 months he took it up, and received for the 
principal and intereſt 125/, 8s, I demand at what rate per cent. per 
annum he received? 

2 
125 
120 


O 0 > 


1 „ =108s, Intereſt. 


4. Ms Mo 

9-2 > 000 

8 . 

120 | 108 
WS. „5 ys = 100 
1080 —— 10800 


: : 3 12 


108) I 12960ſol I ade. An. 


- 
- 


— 
td 
O. 
235 „ „ 


_— 
216 
Q 


| A 
2 


E. 3. NY" the ſalary of 6 


perſons, for 21- weeks, is 120/, 


ſons for 46 weeks ? 


® 7. 4 
6 : 21 ? 120 
14: 46 


| 41 Fe | 720 
6 480 


120 


46 


5520 
— | I4 
| 126)77280(61 3L. 
756 | 
168 
126 
420 
378 
42 
20 
126) 840065. 
766 


84 
18 


1260780808. 
1008 


— — 


Oo 


— 


Anſwer 61 5 6s. 8d, 


er week, and 411. 8205, then, 
RS, cu. 5. 
T7 a 6 <3 
0 2 ũ FtnñNñ Jap 
| e 
5. N2 18 


RULE OF FIVE. 


what will be the falary of 14 per- 


E. 4. What is tho. intereſt of 
2597. 135. 54. for 20 weeks, at 5 
per cent, per annum; 

Firſt 100/. = 24000 pence, and 
2591. 135: 5d. = 623219. then, 


„ 4 
24000 +. "E286 
62321 5; 7; © 

52 62321 

24000 5 
208 311605 
104 20 : 

12480|00 ) 62321100{4L. 
| 2220 
12401 
| 20 þ 2. 
12480) 2480200190. 
12480 
123220 
112320 
10900 
1890 
I 2480 I 130800 10d. 
12480 
5000 
4 a 
12480) 24000 (f 
| 12480 
11520 


Anſwer 47. 196. 102d, 43578 


E. 5g. If a ſack of coals be ths allowance of 7 poor people for. a _ 


ow many poor belonged to that pariſh, which, when coals were gs, per 
thaldron, had 417. to pay in fix weeks on that account! ? 


Ls 36s. = 12 (the ſacks in a chaldron) = — 3s. what the coals coſt - 


820 
7 


18) 5740l;3 185 Poor, Anſwer. 


xv. 


K 92 } 
XV. COMPOUND PROPORTION: 
: OR, THE 


AL... 


RULE of THREE REPEATED. 


LL queſtions in the foregoing rule of five, may be reſolved by two 

operations in the rule of three repeated; but there are ſome 
queſtions that cannot be ſolved by the rule given there, for one ſtating, 
yet may be anſwered by two or more ſtatings in the rule of three repeated. 


BxawmyLE 1. A and g are on oppoſite ſides of a wood, 1 34 toiſes or 
fathoms about ; they begin to $0 round it both the ſame way at the ſame in. 
ſtant of time; A goes 11 toiſes in 2 minutes, and B 17 in 3; the queſtion 
is, how many times will they ſurround this wood, before the nimbler 


MM, oo pw 


overtakes the ſlower? | : 
Tat, A622 1155-2 | Then 1 a 
| +3 164 l 
2)33 | 4 Toiſe B gains of A 1 


[in going 17 times round. 
161 A while B goes 1 | 
1 3. 777 2 1 = 1 gone by A, and 
164 by B, Anſwer. N : 


E. 2. A merchant bought hats in London, which coſt him 47. 16, 
per dozen, and 64. carriage; he is to gain 20 per cent, by the bar. 
gain; what muſt he ſell them at a-piece to do 1t ? : 
z . | Bats | 8 | 
TS. 13 . ; CCC 

| 20 Again, as 100; 20 :: 8 0 


. 


3 fs 96 
12)1158 | 188 : 
12)96—6 | 20" 
e 1100) 77/20 
4 — 
3 - x SD 10, 
| 55 12)19——4 


* 
2 


Anſwer C. o 9 75 295 | 1 74 


E. 3. If a leaver, 40 effective inches long, will, by a certain power 
thrown ſucceffively thereon, in 13 hours raiſe a weight 104 feet, Fo 
h : | | | Rs. t 


7 bat 


' RULE OF THREE REPEATED. _ 
what time will two other leavers, each 18 effective inches long, raiſe 


| an equal weight 73 feet ; the force of ſtrait leavers being 1 in direct pro- 
portion of their lengths 7 


Firſt, . 2236 inches, length of the leaver; then 


624 / Js. | h. fre 
312 gain, 93 1 236/045 108 
„ hours, 8 minutes, 20 ſeconds, * 
410)37414 | 
| 93 — 35= 
E. 4. 4 weight of 14H laid on the ſhoutder of a man, is no > apts 
burthen to him than its abſolute weight, or 24 ounces ; what difference 


: | will he feel between the ſaid weight applied near his Abow, at 12 inches 


from the ſhoulder, and in the palm of his hand, 28 inches therefrom; 


| | and how much more muſt his muſcels then draw to ſupport it at right : 


angles ; that is, have his arm extended right out ? 


it. ti. in. 13. . 
Firſt, as 1: 14 27 12 Then, as 1 ** 
„ | 7 \ 
3 2)36 „ 3 2)84 
18 1b, aut. 12 . 4216. r. 28 
inches from the ſhoulder TEES inches from the ſhoulder. 


Conſequently, 42—18=24b. t e Anſwer. 
E. 5. If when port wine is 17 guineas the hogſhead, a company of 


45 people will fpend 201. therein, in a certain time; what is wine a 


pipe, when 13 perſons more will ſpend 637. in twice the time, drinking 


with equal moderation ? , 
Firſt, 45+13=58 perſons, and 17 Sn ſhillings; then 
P- Le 4 | 7 
% % % 2 
; | 55 1 
* 51160 
757 
91232 


| £6 25 in the ſame time 
And in twice that time the 58 perſons will ſpend 253, which mul- 
tiplied by 2=515 pong s worth, at 17 guineas per head, 
4. „„ „ . . 
Then, As 513 : * :: 63 : 436 2474 = 21 16 24345 per 
hogſhead, which 7 by n 125. 524, een, 
15 


— 


are 12 hours long; 


as: RULE OF THREE REPEATED. 


E. 6. Suppoſe a rſon to travel 1 52 miles in 7 days, when the days 
w many days will he be in travelling 576 miles, 
when the days are 16 hours long ? | 


. E. 2. IA twenty dogs for 30 groats, 
Aziz : 7 :: 16 Go forty weeks to graſs; 
5 12 Haw many hounds, for fixty crowns 
— May winter in that place? 
4)84 Firſt, from 52 (the weeks in a 
1111 : year) ſubtract 40, and there remains 
4021 12; then 38 groats=2 crowns . 
. c. dogs, 5 
52 | As3: a8: 50 
„ | 60 
Then, as 152 : 52 :: 576 — 
OR | & *:- - a 2)1200 
21 I 576 "MM 
| 52 | 8 
a > 5. upon 5 co. d,. . 
1652) 12096079 Again, as 40; 600 :: 12 
4079 3 1064 Bs 40 | 
19-4 1456 — 
_ 7 1368 12) 24000 
= | Anſwer _ 2000 dogs 


Anfwer, 19 days 3 £5; | | 
E. 8. My water-tub holds 147 gallons; the pipe uſually brings in 
14 gallons in 9 minutes; the tap diſc , at a medium, 40 gallons 


water to be turned at 2 in the morning; the ſervant at 5, finding the 
water running, ſhuts the tap, and 3s folicitous to know in what time 

the tub will be filled after this accident, in caſe the wager continues 
flowing from the main? 1 4 | 8 
m. gal. . 


VCCCTHFP 6 31 


. ee 
482 Gallons, fills in 31 minutes 
Then, 482—40=82 gallons in the tub at the end of 31 minutes, 
And 5—2=3 hours, or 180 minutes. 5 
m. gal. . Fal. : 

Again as 31-; 82 :: 180 : 4734 fills in three hours. 
And 147—47 31 99 gallons wants of being full. 

; gal. n. gal. m. ſec. or | 
Alſo, as 14: 9 :: 99597 : 63 48335, the tub will be full; which 
added to 5 o'clock, will give 3 minutes 482 34 ſeconds after 6, the 
tub will be full, | TY E. 9. 


4 


by: 
5 
8 
+ 
*. 
x # 
- 
” 
85 
ny 
L. 
20 
23 
11 
in \ 
T 
155 


2 
2 
5 


Ny; 
4% 
5 
2 
* 
5 
$7 
* 
#4 
2 
9 
$ 
? 
2 
8 


in 31 minutes. Suppoſing theſe both careleſsly to be left open, and the 


RULE OF THREE REPEATED.& & gg 


E. 9. In giving directions for making an Italian chair, the ſhafts where.. 

of where ſettled at 11 feet between the axle-tree, whereon the principal 

bearing is, and the back-band, by means of which the weight 1s partly 

| thrown upon the horſe; a diſpute aroſe where-about on the ſhafts the 

centre of the body of this machine ſhould be fixed. The coach-maker ad- 

viſed this to be done at 30 inches from the axle: others were of opinion, 

that at 24, it would be a ſufficient incumberance to the horſe; Now, ad- 

| mitting the two paſſengers, with their baggage, ordinarily to weigh 2 
Cavt. a- piece, and the body of the vehicle to be about 70 pounds more; 

pray what will the beaſt, in both thoſe caſes, be made to bear more than 

his harneſs ? | | 

irſt, 30 inches 2 feet, 24 = 2 ditto, and 4 Cæut. 70 Ib. 25 181b. 
11-24 8g feet; alſo 11 222 9. | i 

E. 3 

en, as 11: 518 :: 84 : 400 fr force in the former caſe. 

d contra, as 84 ! 400 r: 21: 117 fr preſſure. 

Again, as 11: 518 :: 9 ; 42347 force in the latter caſe, 

Alſo, as 9: 4234 :: 2: 944; Preſſure. p 5 

L. 10. There is an iſland 73 miles round, and three footmen all ftart 

together, to travel the ſame way about it; A travels 5 miles a day, B 8, 

C 10; when will they all come together again? 


1 miles B | gained of A in one day _ 
"Mc, d. Mes ; mt. 4 N. 
a hen, 283 1 d 73 Again, as 5 | 4 1 5% 73 
= m7 SHS. 
Ne : 244 when A and B meet 144 when A and C meet | 


= So that B nor C can never meet with A, but at the end of theſe periods 5 
hen A and C. will have travelled 219 miles. | 
; | 7 RP - fe ve | 
Therefore, as 144: 219 :: 244: 365 _ vo „ 
. 5 | | 3 2 4 
0 565 | x by { Ki 5329 days, the 73d time of their general meeting 
5329 273 273 days, their firſt general meeting. 5 | 
oy : 
1 85 as 73: | => | 2 | — : 73 days, the Anſwer. 
E. 11. A certain man hires a labourer on this condition, that for every 
Way he worked he ſhould receive 15. but for every day he was idle, he 
hould be mulcted 84. When 390 days were paſt, neither of them were 
debted to one another; how many days did he work, and how many 
lays was he idle ? | = 
Firſt, for every day he worked he received 12 pence, | 
And for every day he played, he paid - 8 pence. 


Sum 20 
— 5 Likewiſe, 


des 


ol RULE OF THREE REPEATED. 


| Likewiſe, as his idle days came to the ſame money as thoſe he worked, 
therefore the proportion will be as follows : CR 


days. days. 4. 0 ln... dave: 8 
As 20 2. 390 : 8 Again, as 20 : 390 :: 12 
20) 31240 88 240) 46840 


85 1 56 Days he worked Days he played 234 
For 1 56 days, at 124. per day, comes to the ſame money as 234 at 8d. 
per day, viz. 7/. 16s, proof. | | ; 


'E. 12. A man hired a labourer for 40 days, on condition that he 


ſhould have 209. for every day he worked, and forfeit 109. for every day 
he idled ; at laſt he received 21. 15s. 8d. for his labour; how many days 
did he work, and how many was he idle ? | 
Firſt 21. 15. 84. = 500 pence, and 500 = 20 = 25 days wages; then 
40 — 25 = 15 days more. : | 
For every. day he worked he had - 20 Pence | 
And for every day he played he forfeited 10 t 


Sum 3o Pence 
d. days. 


TR 16 2: 1 10 5 worked 


oY 20 : 10 idle 


Therefore he was idle 10 days, and worked (5 + 25) = 30 days. 


E. 13. If 4 compoſitors, in 16 days, of 12 hours long each, can com- 
| poſe 14 ſheets of 24 pages in each ſheet, 44 lines in a page, and 40 letters 
in a line; how many days of 10 hours long each, will it take 9 compoſi. 
tors (all working together, at the ſame rate with the former, and on the 
| ſame ſized letter) to compoſe a volume, or book, to be printed, conſiſting 
of 30 ſheets, 16 pages in a ſheet, 50 lines in a page, and 45 letters in a 


line 


Thus flated, | | 
„ ES, C. 
a — 16 —— „ 
12 P. — — —— 10% þ, 
94 . 5 — ——— — 16 9. 
N 44 40 — — — — 30 J. 
240 J. — 45 4. 


Firſt, 14X 24X 40X 9X 10==5322200 diviſor 
And, 4X 12 & A4 Xx 30X 1650 Xx 45 X 16=829440000 dividend 
Then, 8 29440000 5 3222400 15% days, Anſwer. | | 


marked for the dividend, 


N. B. Thoſe marked thus* am multiplied together for the diyiſor and thoſe noꝭ 
xv. 


12 


P 


e 
8 
a 


8⁰ called from the general 


and buſineſs. 


1 


; 


XIV. PRACTICE. 


When a queſtion in the rule of three has 1 for the firſt term, it is more 


expeditiouſly reſolved, by taking ſome aliquot part, or parts of the thing : 


propoſed ; by which means many tedious reductions may be avoided. 


In order to 
the following. 


TABLES of ALIQUOT PARTS: 


The even Parts of Moxzr. 


perform this rule expeditouſly, let the learner get by heart 


Of a Pound | Of a Shilling Of Two Shillings Of a Penny 
*%. d. d. _—-- 
i $ =FF[1 = HS] = = 5 
1 1 1 2- 13 
2 © TS | 17 FT | 2 IT þ* 2 
2 6 I © FE 3 F | 3 3 
3 4 213 414 2 
1 15 1 
+ * 416 118 4 
6 8 F "+ IS o 
10 © 5 | . 
e ; / 
The even Parts of Wz1cur. 
Of a Ton | Of a Hundred Of a Quarter of a Hundred 
Cav, gr. 15. tb. 3 : 
2-, =, | 1 or 28am$]} $$ = + 
24 3 2. , SF 4 4: 
4 +10 0 20 4 
5 4 O 1 + | 14 + 
„ 1 1 88 
Case 1: When the price is leſs than a penny, 


RULE. Divide by the aliquot parts that are in a penny, 


2 and 20, which will give the anſwer. 


LS 


EXAMPLES. 
4 
12 | 5164 
29 43 : 
E534 2 0 Anſwer 
EK 


— 


2067 Yards of tape, at bne farthing per yard ? 


then by | 


The 


uſe it is of to all perſons concerned in trade 


— 


i 


98 PRACTICE. 


The price being a farthing a yard, the given quantity is conſequently ( 
ſo many farthings, and a farthing being 4 of a penny, and a penny the 3, 
of a ſhilling ; and a ſhilling the 20 of a pound; therefore the diviſors are 4, 
12, and 20. _ | adc 
| . | wh 
(8 [6dumprd? [4] op ped 
12)208 114] 1033-4 
„ — — 516—2 _ 
Anſwer C. 17s. 44d. — 12 
— 121550 
| | | 2lc 
20) 1219757 0 
| 4.6 9 21 Anſwer 
The laſt example may be done by 8 4067 | 
multiplying the given quantity by 3 
the farthings in the price, and re- 12 
dueing the product into ſhillings, 46201 | 
pounds, &c. thus: L 
8 12) 15 5 0 % 
2ÞÞ) 121925 
Anſ. £.6 9 24 ſame as above 
Casz 2. When the given price is a fraction, => 2 
RULE. Multiply the given number or -quantity by the numerator, 
and divide the product by the denominator; the quotient will be the 2 


anſwer in the ſame denomination with the whole number, of what the 
Price is a part. | | | 


| 
EXAMPLES. = 
What will the carriage of 8372 ib. come to, at 7 of a penny per W 
8) 58604 | 2 


12) 73255 
210) 61 = 5 
Anſwer C. 30 10 67 | . 


2 


| . | | Cas2 


|  _ PRACTICE, | _ 
Cast 3. When the price is leſs than a ſhilling, | 
RULE. Take the aliquot part or parts that are in a ſhilling, and 


add them together, and the ſum will be the anſwer in ſhillings, &c. 
which, divided by 20, will give pounds, &c. | 


EXAMPLES, 


12)24501 Pieces, at 1d, per piece? 4| 411400 Yards, at 134, each? _ 
5 1 SS é 
210) 20441—9 Id 
| | 12 [1750 
L.102 1 9 Anſwer 
— 53s : zo] 1445—10 


4.7 $5 10 Anſwer 
1 3/1231 b. at 124. per Ib? 14 I 1041K, at 134. per tb? 


200 1513—10L g 2] 130—12 


| | 21—84 
L. 7 13 ioc; Anf, | X 


* 
20 15]1. 94 


n 


. 7 11 93 Anſ. 
2] 1 736 ib, at 2d. per .? 2| + 2408, at 24d. 
20] 1212— 4888 1 1 1 401—4 
| > 5 502 
5 2 8 Anſ. 4 
— 200 4511 6 


L. 22 11 6 Anf. 


* 
* 


5 604, at 23d. 2 411749, at 24d. ? 
2 7] 1008 4290 
25—0 4 #| 72—4 
200 1215 8 | . 
1 — | 240 3918 4 
| [£6 5 8 Anf. „ 
1 — . L. 19 18 4 Anſ. 


a Wn 746%, 


106 3 PRACTICE. 


'$|v 


2]0)83]þ 6 


Le 41 16 6 Anſwer 


- 


3 2| 7466. at 3d. per Ib.? 4| 31955, at 44. 
210 186—6 ; 2'o | 32b—4 
1.9 6 6 Anſwer La16 o 4 Anſwer 
3] # | 1417,at 314. 3 &| 569, at 44. 
1 ee 1] 4 | 142—3 
iT | 354—3 #7 27. 97s 
| 2 : 11-10% 
| — | 2|o | 2001 64 
20 3813 94 13 
: — . 10 1 64 Anſwer 
C. 19 3 91 Anſwer a 
4] 4 | 5674 at 474. 4 Z | 814 Ells, at 54. per elt 
2 KH 1891—4 1 4] 2714 
E| +| 236—5 65-10 
A | 
1 : 240 3300 2 
2 | 22415 9 — 
3 . 16 19 2 Anſwer 
L. 112 5 9 Anſwer 85 | 
4 +: 2147, at 534. ? 4| 31 674, at 534.? 
1 + 715—8 * 224—8 
34 mn 14] & | 84-5 
55 44—84 N — 
| 20 308 11 
2930 32 „ | 
| — EO FS is 8 11 Anſwer 
4. 46 19 3+ Anſwer | — | 
3|+| 1746,at53d.? 6 FI 1741, at 6d, ? 4| 5 | 2142, at 64d.? 
[+ | 436—6  210)87]0—6 24714 
1 3 113357 
09 0 7. 43 10 6 44—71 


21001115 74 | 


Anſwer C. 55 15 75 


1401, 


ack. 


PRACTICE. 10 


6 4 141, at 6147 61631, at 747 64112. at 11d? 
+ T7 700—6 14 * 815—7 32 56 
| | 8—4 135—10 24 28 
R 18-8 
20) 75ʃ8 1k * 2lo)gglr 5 | | 
| 210) 10|2—8 


. 37 18 104 Aa L. 47 11 5 Anſ. 


E 5 3 a 
Sometimes the value may be eaſily found by reckoning the price of ſome 
even number above what is given, which done, take ſome Miau Part 
for what it is above, and ſubtract it from the former. 
Taxe the laſt example thus : 1 
112 lb. (at 18.) E x#+:S: 
112 Ib, (at 1d, is 1) = - Subtra&t o 2 +; 


| Anſwer - L. 5 2 8 the ſame az above 
When the price is 2, 3, 4, 6, or 8 pence, you may make uſe of this 
method; thus, for 2d. divide the given quantity by 120; for 3d. by 80; 


for 4d. by 60; for 6d. by 40, and for 8d. by 30, which will Sire the 
anſwer in pounds, &c. | 


Casr 4. When the given price is more than a ſhilling but leſs than two, 


RULE. Leave the top line, or given quantity, for ſhillings, and take 
your parts as before for Ne remaining pence and farthings, which add to 


the given quantity, and the ſum will be the anſwer in ſhillings, &c. which 
divided by 20, will give pounds. | 


EXAMPLES. 

7 | 72261 Ells, at 15. 1d, = ell? 3 on 1 578 Yards, at 1s, 3d.? 
e 

2100) 2802 9 Ja 

44 2 5 Anſwer 4.36 2 6 Anſwer 
415 2140, at 16. 5d. ? 6 | = 1453, at 15. 74d,? 

T0 * EY 

20) 3031 8 > 25002368 Iz 

4. t - - L.118 1 14 Anſwer 


Casz 5. If at ſuch a profit i in the ſhilling, you would . what i is 
gained per * 
Nun 


103 | PRACTICE. 


RULE, Divide 100 by the parts that the propoſed profit is of a 

| ſhilling, the quotient or total of the quotient is the anſwer. | 
ExamyLEs. At 145d. profit in At 12d. profit in the ſhilling, 

the ſhilling, what is gained per what is gained per cent.? 

cent.? | 12 F 100 


243 12—10. 
12 10 Anſ. 2— 1—8 


| C. 14 11 8 Anſ. 
Car 6. When the given 1 is two ſhillings, | | 


- RULE. Double the unit figure for ſhillings, the reſt are pounds. 
WW 
5168 Ells, at 25, per ell? 8429 Yards, at 25. per yard? 
L-516 165. Anf, TE £342 18 Anſ. f 

a . 
4.816 8 Anſ. C. Ar 6 Anl. 


Cat 7. When the given price is ſuch pence as want an aliquot 


part of rwo ſhillings, | | | 
RULE. Work for two ſhillings, as taught before, and then take 
for that part, and ſubtract it from what it comes to at two ſhillings. 


| EXAMPLES. 1 
$32 16. at 164. per 45. 465, at 224, 
8353 —4 | 20% 4610 
: POEIFIIED | 3—17—6 
L. s; 9 4 Al. L. 42 12 6 An. 


Cask 8. When the given price is any number of pence above 125 
and under 20, | 
RULE. Multiply by the ſaid pence at once, as taught in the mul. 


tiplication table, and divide that product by 12 and 20 tor the anſwer. 


| EXAMPLES. _- 5 
541 1b. at 13d.? 143 Jb. at 144.? 
12)7033 | 12) 10402 
210)5316—1 20) 8616—10 


£29 6 1 Anl. IL... 43 6 10 An Cass 


— 


2] 


_ © PRACTICE. 103 


Cie 9: When, the price conſiſts of any even number of ſhillings 


under 20, 


RULE. Multiply the given quantity by half the price, doubling the 


firſt figure of the product for ſhillings, 
be pounds. | 


and the reſt of the product will 


EXAMPLES, 
182 Yards, at 4s. per yard? 642, at 65? 
2 | 3 
361. 87. Anſwer 1921. 127. Anſ. 


536, at 10s? 
1 


——— — 


2681. | os. Anſwer 


1267, at 1882 
9 


x 11407. &. Anſwer 


Cast 10. When the price is any odd number of ſhillings under 20, 
RULE. Multiply the given quantity by the price, and the product 
will be the anſwer in ſhillings, which divided by 20 will give pounds. 


648 Ib. at 75,? 
20045305 95 — 


2261. 165, Anſ. 


662, at 18.2 


312, at 128. 
12 


003744 
- 1877. b.. 


764, at 19s.? 
19 8 


290) 12514 | Fe 210)145116 


5621. 14s. Anſ. 


7251, 16s. Anf. 


Case 11. When the price is ſhillings, or ſhillings and. pence, or 


ſhillings, pence, and farthings, and no 


RULE, Multiply the given 6 
quantity for the ſhillings, and take 
parts for the pence, &c. and add 
them together, the ſame will be 
the anſwer in ſhillings, which divi. 
ded by 20, will give pounds, 


even part of a pound, 


EXAMPLE. | 
z 247olb. at 11s. 844. per Ib? 
> 1 1 . ; 
27170 
23 1235 
I 411 —8 
1 102—11 


20) 28910 7 


L. 1445 19 7 Anf. Cass 


U 3 
9 
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they an aliquot part of a pound. 

RULE. Divide by the aliquot part, and the __—_ will be the 
anſwer. _ ; 

EXAMPLES. 

* is Ir) 132 Yards, at 15, 8d. per on 65. 8d. is 39831 at 65. 8d. 

. 111. Anſwer. . | 355 2771. Anſ. 

31 44. is #1736, ang? 54. is 4) 36, at 51. ? 

1241. 136. 4d. Anſ. | 13841. An. 


Caxe 1 $ When the price is ſhillings and pence, and ſuch filling | 


and pence as are the ſame figure. 


RULE. Multiply the given quantity by the ſhillings, and take £&; 


of the product for the pence; the total divided by 20, Ie, the 
anſwer in pounds. | 


es at Gs, 64. per i f 784, at 11s. t 
. 
; 12)864 | 80 12) 8624 | 
. 718—8 
21019316 % 24009342 8 
4. 46 16 Anſwer. -  £.46757 2 8 Anſwer, 


Cask 14. When the given price is any even number of ſhillings, 
and you would know what quantity of any thing may be bought for 
any even number of pounds. 

RULE. Add a cypher to the given pounds, and divide that ſam 
by half the propoſed price, and the quotient is pounds. 

ExamPLEes. How many pounds How many yards, at 14-* per 
of tea may be bought for 867. at yard, may be bought for gol. ? 


45. per m_ = 5 
2 93 a ö ; 
SSR k. Anſwer 71 3 1 gr. 3 ua. 
wer 430 | — 


Cask 15. When the price is pounds only. 
RULE. Multiply the gir en quantity by the price, and the product 
will be the anſwer. 


ExaurLES. 260 Tons at 1. per ton! ? 364, at 40. 
Anſwer 1820/. . 14561. 


„ 


Cask 12. Wben the hs "is thillings, « or filings a bench ard _ 


405 


1238 


= , PRACTICE. 7 : a 


C I 


405 a 6 * | 1 96 Cot, at 261, per Cavt,? 
-- a ch e I : 
| 20 3 1 E | 
5 Kg, Anf. 


Cann When the price is pounds and ſhillings. - 
RULE; Multiply the given, quantity by the number of ood and: 
for the ſhillings take aliquot parts, and add them together ; the ſum will 
be the anſwer. Or reduce the given price. to ſhillings, by which multi- 

ply the given quantity, and divide by 20 will give the anſwer 


| EXAMPLES. | 
1004 164, at 41. 17% ? i Or thus, 164, at 1 177.5 
4 | - oe 
656 1148 97 5 
F „„ — 
215 41 | = 3 
„ | 210)1 59018 
1.795 8 o Anſ. £4 Anſ. C. 705 8 as before 


Casr 17. When the given price be ſuch a fractional part of a pound, 
ſhilling, &c. that the numerator is more than a unit, 

RULE. Multiply the given quantity by ſuch numerator, or top 
figure, and divide the product by the denominator, or lower figure, the 
quotient is the anſwer in pounds. | 


EXE en at 155. 125, 64=5)876, at 125, 6d. 


3 Hi 5 
4)1548  8)4380 
L. 387 Anſ. 4.547 io An. 


Cast 18. When the price is pounds, ſhillings, and pence, and the 
ſhillings and pence be an aliquot part of a pound, 

RULE. Multiply the given quantity by the pounds, as in Caſe 16, 
and take parts for the ſhillings and pence as in Cafe 12; add them 
together, and the ſum will be the anſwer, | 


| EXAMPLES. | 
24 HY at 3. 25, 6d, 6s; S 374. at t 71. 6s. 84.? 
7 
741 = 1918 
30—17--6 | g1—6—8 | 
oP 771 17 aa. C. 2009 6 8 Anf, 
7 | | Cas? 
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Casz 19. When the price is pounds, ſhillings, pence and farthings, 


ry — 5 PR. " _ A 
n 4 * _—_— _ — 8 
0 5 5 "IN. = ao > . 
> 6 . 5 — 5 
* * N | 1 ORE PE INE — EIIAS * 
. 


5 [7 
WTR" 


— W 


and the ſhillings and pence be not an aliquot part of a pound 
. r 
RULE. Reduce the pounds and 60/Z2] 267 Cat. at 21. 126. 64d. 


ſhillings into ſhillings, multiply the : $2 20 
given quantity by the ſhillings, | | | — 
and take parts for the pence and 534 525. 
farthings as before. | 11 5 
| | | 401 133—6 3 
EE 


| 210)140314 25 
4. 701 14 24 Anf. 


Note, When the given quantity doth not exceed 100, proceed as in 


Section IX. : | | 

Cask 20. When the price hath a fraction annexed, 

RULE. Work for the pounds, . ſhillings or pence, by the ſhorteſt of 
the foregoing rules, and value the fraction as directed in Caſe 2; or if an 
aliquot part of the money foregoing, take ſuch part for it. 


EXAMPLES. | 
454 1b. at 193d. per 16. 1496 French crowns, at 534. per 
19 3 13 [crown ? 
; E * 8 1496 
8626 454 974488 AW 
2834 5 3 ME 
— 4985 = 7480 
12) 89094 8)2270 - 4984 
lo * 2834 or | | 12079784 
r 5 8 
200664410 


7.37 2 5 Anſ. : 

55 Anf. L. 33 4 104 
Cask 21. When the price and quantity given are of ſeveral deno- 

minations, | | | 


RULE. Multiply the price of one by the quantity given, and take 


parts for quarters, pounds, &c. add them together, and the ſum will be 


the anſwer. | e ; 
ExamPeLes. Sold 8 Cur. of raifins, at 17. 16s. per Cave. 
3 eratt] 1-36 
| 8 


In this example the price is mul- 
14 8 tiplied by 8, and divided by 4, 
oO 9 the aliquot part for one quarter. 


Bought 


8 


| ſug 


2 


er 
i? 


$©9,my 


O- 


ke 


be 


RN, . 1 
Bought 7 Cavt. 3 pri. 18 hb. of Bought tobacco af 37. 17%. 44d. 


dugar, at 175. 64. per Cat, . per hundred weight, what is the 


does it come to? worth of 72 Cave. 3 rs. "OY ? 
*- 4 Y Frs. Ib. == 1 
2 9. 4 17. 6 2 f 3 17 44 
| 7 WS 9X 8=72 | 
6 2 6 34 16 4 
19. 5 8 9 1 5 
1616. + 4 4% 5 
2 1b, + | $3 © 6 278 11 6 
ä 1 © 3T 1 ofzi.1 18 8: 
3 — 1656 19 4 
£ 6 18 52 Anſ. 211 11 
What is the value of 24 15. of 112 1 4 
double- refined ſugar, at 44. 177. 3 o 82 
per Cav. ? 5 . | 
15. ye 5. 4 282 2 14 Anf, 
167 4 17 : 
$13] © 13 104 
| O 3 11 


„ And. | 

Case 22. When the given quantity hath a fraction annexed, I 

RULE. Value the whole number as before, and for the ie 
multiply the price by the numerator, and divide that product by the 
denominator; the quotient is the value of the fraction, and muſt be 
added to the value of the whole number. 

ExamPLE, What will 3582. ells of holland come to, at 63. 114. 


per ell? . 3 
6 | 3 
|! 2148 | 8hr 6-5 
3 |} 1790 — 
14 11 
2]0) 24716 2 
123 10 
1 
L. 123 18 gh Anſ. a 


Cast 23. When then given number is not of the tn name with 
wat on which the price is ſet. 
P 2 | RULE 


es rRAOTICE. 


RULE. Reduce it into the ſame as taught 1 in reduction, and then 
find the amount by the ſhorteſt of the foregoing rules. | | 


| EXAMPLES. 
48 T hou. at 175. 6d. per Cæut. 181126. 11 oz, at 27. 10d, 
10 i | | | 1 [per oz, 
6[x14% | 28987 
17 
— 803] 2898—14 at 25. 
8160 243] 966 4 8 
240 2 
210) 840% FEEL . o Anſ. 


C. 420 © Anſwer 
Casz 24. When the given quantity is of leſs denomination than 
. on which the price is ſet, 
ULE. Divide the price by the part or parts the quantity given 
is of; the quotient, or ſum of the quotient, is the anſwer. * 


| ExameLes. At 144, 145. per hogſhead, why will one gallon of 
wine come to ? 4 


ö „„ 
64 — 


„„ :4 Anfwer 
At 81. 12s, per Cat. what will At 42s, per Cw, what will 


42 1b. come to? $5.90 come to ? 
. | fo 
2803] 8 12 EN oe 200 42 
14% 2 3 de 
8 | h 2 74 
£3 4 Sa 6 Ant.. 13 14 Anſwer 


Note. It often happens in buſineſs, that by inverting a queſtion; 
that is, by calling your price the quantity, and the quantity your price; 
| __ mw find the anſwer much _— and ſooner than by the common 
me 

ExamPLEs. What will 29 yards What will 2675. come to at 634. 
come to, at 15. 6d. or 18 _— at per tb. or oP. at 26. 2d,? 
25. 5d.? 4. 1 d. 


2 $3 112 2 
2 
4 10 | 13 0 
- BS. 
£-2 3 6 Af, 14 1 Anſ. 
= 9 Practical 


en 


L. 
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Proiicel Methods for caſting uþ particular ee and quantities 2 
- ſome in the qwholeſale way. | 


MEeTHoD 1. In goods ſold by ſix- ſcore to the hundred, 
RULE. Half the pence in the price of ans | is the value of the 
hundred 1 an pounds. | 


EXAMPLES, 
What will 120 deal boards come What will 120 yards of TY | 
to, at 224d. per dozen? come to, at 949. per yard? 
2)22% e | 2) 0 
WC 3 An C. 4 15 An, 


MzTHop 2. If the parity: given happens to be 240, the pence 
in the price of one is the yalue of the whole in pounds, 
Note, A farthing muſt be reckoned as 3 e 105.— 


three-farthings 1 55, 
8 EXAMPLES. | 
What will 240 Ib. come to, at What will 240 1b. of double. 
104d. per 15. refined fugar come to, at 1344. per ib. 
£-0 10 Anſ, "Cay 1 


Marne 3. If the given quantity be 160, take 3 35 and er 
that product by 2 for the anſwer. / 

ExAMPLES What will 160 What will 160 ells of cloth come - 
yards come to, at 104d, per yard? to, at 1444. per ell? d | 


10 | 3)14 ry-' 
3 w 1 e 
| . 5 2 
C. 7 o Auf. 4.9 16 8 Auf. 


Mernop 4. If the given Saber be 96, multiply 2. of the es 2. 
ExAurLESs. What will 96 yards What will 96 /5, come to, at 


come to, at 1 54. per yard? 1344. per 16. 
„ „ 
13-2 | 2 38 

1 SOL. | 2 
C. 6 4 An. „ 1 6nd; 


If the given number be 80, the 3 is the anſwer, 
R What will 80 yards come to, at 1944. 7 yard ? 
319 15 


. 6 un 8 Anſ. 
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If the given number be 60, the 4 is the anſwer, | N 


ExauNE. What will 60 yards come to, at 221d. per yard? orc 
| 4 25 4. do: 
02 10 | 
2 3 Anf, 


8 If the price be given in ſhillings and pence, bring them into 


If the given number be 48, take + for the anſwer. | 
ExamePLEe, What will 48 yards If the given number be 40, take | 


come to, at 3s, 64. per yard? for the anſwer. 
: . d. 8 _ 3 ExAMPLE. What will 40 ells | 8 
3 6 . of holland come to, at 44d. per ell? 
12 | Lo S. d. gr 
| 6)44 62 
504 . — | | 
If zo is your ESPE take 7 for the a; | | 
: Ss P'S £ Ss 
ExaneLle, 8 6 Yo 
12 | | 8)102 © 
02 12 15 Anf. 
5 | W ee ? ; I 


GOODS e by the THOUSAND, 


RULE. Multiply" the pence that one coſt by 50, and divide that 
product by 12; the quotient is the value of a wo and in pounds. | 


Note: The reaſon of the above rule is 229? — 52/. 


ExameLes. What will a thou- Wha will 1000 ells of cloth 


| ſand Dutch tiles come to, at 24. cbme to, at 8, _ per ell ? 
each ? 6 


— . * ** 8 4 N = > RYE „ + 452 5 <A; 2 WH, to 4 — ako OO e n Ws on mack: 2 — . 22 e 
o — — ; , F C k © 60 #4 of; I bY F 4 DOT +4. — w_ þ * yr : x = "OR - 4 * 7 7 4 — > 4 2 93.3 — — 
FR * = 8 8 * 2 q T 7 TIC F N "ep" — — 8 1 * MY — — 7 l N 5 4 E 5 2— 8 : W | : 
CCC "Oe try; —5 ing g : 3 
* 0 , mes. ants bs 
ko : g ER Lee oe _— ů— , - WI . — — 
* 4 . R — —— IR 4 ” 
— * —— — 
i * * . — 


4. F - 
- 
50 | 102 
50 
'12)100 . — 
— — 12) 5 100 
4.8 6 8 Anſ. | 
| Le425 Anf. 
GOODS fold by the great groſs of 144 dozen, 1 caſt up by the 


fol lowin 

RULE. Multiply the price that one coſt by 3, — divkla the pro. 
duct by 55 the quotient is the value of the great groſs in pounds. | 
EXAMPLES 


5 PRACTICE. 5 =] 


FxameLes What will a great What will a grest grofs come to, 
groſs of buttons coſt, at 72d. per at 1449. per dozen? 


dozen? | | £++ . 
Lo £6 | | 14 10 
y- 1 | | * 
es | | 5743 10 N 
„ „ 8 | Wk nt 
| 14 Anſ. 
4 10 Anſ. - 


Coo S ſold by the ſmall groſs of twelve 9 80 may be caſt up by 


the preceding rule; ſeeing there are as many particulars in a ſmall groſs 
as dozens in a great one. 


ExAurPLES. What will a ſmall What will a ſmall groſs of but. 
groſs of tobacco boxes come to, at tons come to, at 744. per pair? 


654. per box? 9 | fo th 
x >: WR Os, 
6 10 3 
$)22 10 
5)19 10 — 
3 8 4 10 Anſ. 
. | 


To value the common HUNDRED WEIGHT, of 112 1b, 

RULE. Multiply the price that ExaMeLr., What will 1 hun- 
116, coſt by 14, and divide the dred weight come to, at 6&9. per 
product by 30, or multiply by 7 pound? 


and divide by 15; in both caſes * 
the quotient is the anſwer in pounds: 8 . 
415 8 25 of a pound. — 
1 . 05 45 10 
OT £2 : | i 15 ; 
3) 9 2 
3 o 8 An, 


Note. There are ſeveral other methods ad contractions which might 


have been added, but as they are more curious than uſeful, I ſhall here 
_ conclude this . and proceed to tare and trett. 


XVII. FARE and TRET T. 
T and TRETT, are allowances made in buying and felling 
commodities that are liable to loſs or waſte. - 

In this rule there are fix things to be obſerved, viz. 1, The Groſs 
8 2, Tare. 3, Trett. 4, Suttle. 5, Cloff. 6, Net weight. 
1. The groſs weight, is the whole weight of any commodity, be 
whaul it will, and ads which it is packed up in. 


2, Tare 


* Tare is an allowance made for the weight of any box, aſk, Ke. 
that contains any commodity. W 


part allowed for waſte, duſt, &c. made by the merchant to the buyer. 
4. Suttle is the weight of the goods, when orily the tare is taken out, 
and not the trett. 3 

F. Cloff is an allowance of 2 Ib. to the citizens of London, on every 
draught above 3 Cuz. on ſome ſorts of goods, as beaver, galls; madder, &c. 


| deduRted from the groſs. | 
Casz 1. When the net weight of any goods is required, and only 
tare allowed. 5 ; 

RULE. Subtra& the tare from the grofs, and the remainder is the 
net weight. | We . 
 ExamPLE 1. Suppoſe I buy 194 Cavt. 2 grs. 18 J. of tobacco, and 
am allowed 13 Car. 1 qr. 12 1b. tare, what is the net weight? 

| a Cavt. grs. Ih, © | 
Groſs - 194 2 18 
Te 23-1 20 


Anſwer Net 181 1 6 


E. 2. In 8 bags of hops, each weighing groſs 3 Cabot. 2 grs. 15 &. 
tate 12 16. per bag, what is the net weight? 


16. Cat. grs. 16. 

Tare per bag 12 1 

Number of bags 8 V 
Ffw. yy eo. 
72 Tas. 


Anſwer Net 28 o 24 


Case 2. When tare is at ſo much per Cvz. to find the net weight, 

RULE. Divide the whole groſs, by the ſaid part or parts, that there 
are of a hundred weight, and the quotient thence ariſing will be the tare, 

which ſubtracted from the groſs, will give the net weight. . 

E. 3. What is the net weight | Cut. grs. lb. | 
of 57 Cavt. 3 grs. 14 Ib. groſs, tare. 16 76.2 57 3 14 Groſs 
at 16/6, per Cavt,? | „ a x 


Anſwer 49 2 12 Net 


RULE. Find the tare as before, and ſubtra& it from the groſs, the 
remainder will be the ſuttle, which divide by 26, and the quotient will 
be the trett, which ſubtract from the ſuttle, the remainder will be the 
net weight. 8 5 1 5 
E 4. In 12 Ct. 1 gr. 18 1b, groſs, tare 40 1b, trett 416, per 104, 


3. Trett is an abatement of 4 /5. per 104 1b. and is the twenty-fixth. \ 


6. Net weight is the weight of any goods, when all allowances are 


CasE 3. When tret is allowed with the tare to find the net weight, | 


what is the net weight? From 


ne 


„ 


TARE AND TRETT. 113 
ee N 1 Cat. gri. 45. 5 
Er ²˙ 2: 2: i 2 
DeduR 40/6. tare = ©. 46 3 12 8 
| | 26012 © . 6 Suttle 
4 ; N > I 234 Trett 
| - Anſwer «  < 1 2+ ob Net wh 
CASE 4. When cloff is allowed with tare, to find the net weight, 
RULE. Divide the whole groſs by 168, 2 pounds being the 168th 
part of 3 hundred weight, or 336 pounds; or divide the number of hun- 


 dreds by 3, which brings them into 3 hundreds; then 2 pounds being allow- 


ed for every three hundred, ſo as many as it produces, ſo many 2 pounds 
it will allow, which divided by 56 (the double pounds in a hundred weight) 
the quotient will be the hundreds, and the remainder will be ſo many 2 
pounds, to which adding what may be allowed for the odd hundreds, quar- 
ters, and pounds of the given weight, will make the whole cloff, which 
ſubtract 3 groſs, will be the net weight. | 
B. 5. t will be the net weight of 5647 Cæut. 3 grs. 13 1b. groſs 
devine for cloff 2/6, for every head weight ? ps. 9— — 
Cave. gre tb, 
168)5647 3 13 Groſs 
. 33 2 13 Ch 


| Anſwer 5614 Tr o Net | 
Cast 5. When tare, trett, and cloff are allowed with any quantity 
groſs, to find the net weight, | 85 
RULE. For the tare and trett, proceed as in Caſe 3, and the remain- 
der, which was called the net there, will be the ſuttle here, and to find the 


cloff, proceed as in the laſt caſe. 


Exaur ug. What is the net weight of tobacco, weighing 
Cat. 77. 1b. | 


No I, 8 12 1 Tare 716; per Cave. trett 416, 10% 
23 4 1 12} Gol. and cloff 2/6; per Cæut. 8 
Wt. groſs 10 22 | 
715. is 47% 10 o 22 Groſs „ 
o 2 154 Tate | | 9 
—— 2 
Dedut o 1 13 Trett 3) 18 
o 214 2d Suttle 6 Cloff 


. 9 
Dedut o o 6 Cloff 
Net - 9 © ict. Anſwer | . 

Note. What odd weight remains in finding cloff is inconſiderable, and 

need not be noticed. | | K 

3 4 


\ 
* 
, 
& * 
4 N 
i 
* 
* 
a 4 - 
* 
» x 
4 45 
* 9 
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7 N 
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* * > 
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by 4 j 
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proceeds of a 
cuſtom and fees 21. 8s. 6d. freight 225. 8d. factorage 45. 


of ſugar, were 47. 147. 6d. the 
. the groſs 


weight was 9 Caf. 3 grs. 1016. tare 1 18. in ten; pray then, how was 


the ſugar rated in the bill of parcels? Ra 
: 3 Then, if 4959 : 2045 :: 560 
Net proceeds 4 14 6 . 
Cuſtom, &c. 2 8 6 PRO - 
Freight es 122700 
| Fatorage © 4. 9 10225 5 
. 12 
Jt 8 10 5=2045d. _ 4959)1145200(230 
C. grs. Ib. oth \ 9918 — 
209 3 10 Groſs —— 195. 2d. 
0 3 26+ Tare 15340 — 
- | 14877 
8 3 114 Net | 
4 1 5 e BO 
* 8 Cavt. gr. tb, 4 
'35 LESS 
28 4 4959) 185 20ʃK gre. 
— — 14877 
281 . — 
71 28 3643 Remain r. 
991 112 LES wo „ 
5 5 Anſwer 19s. 24d. 42 
4959 Fifths 560 Fifths kr 


XVIII. SIMPLE INTEREST. 


8 the proſit allowed for the uſe of any ſum of money ſor a certain time; 
the money ſo lent upon intereſt is called the principal; the rate per cent. 


added together. 


years, 


. per annum is the ſum allowed for the uſe of 100. a year, which according 
to the law muſt not exceed 51. the amount is the principal and intereſt | 


Cas 1. To find the intereſt of any ſum of money for any number of 
RULE. Multiply the principal by the rate per cent. and cut off two 


figures towards the right hand (which is the ſame as dividing by 100) and 
the figures towards the left are pounds. 


cut off two figures as before, and the figures on the left hand are ſhillings; 


then multiply the remainder by 12, and cut eff two figures, and the figures 
on the left hand are pence. Again, multiply by 4, and cut off as in the 


others, and you have the farthings. 


Note. The rules for fimple intereſt ſerve alfo for calcuating factorage, 


brokerage, inſurance, purchaſing of ſtocks, or any thing elſe, that is rated 


at ſo much per cent, EXAMPLE 


Then multiply the figures. thus 
cut off to the right hand by 20, and take in the odd ſhillings (if any) and 


| a) 


Ce! 


ty \ I 


t 


SIMPLE INTEREST, 119 
+ + BXAMPLE: 1. 


What is ie inteteſt of 4651. for The ſame by Wee, 
1 at 51. per cent. _ annum? . J. 


DOT + RS | i =25) 465 
46 5 Princi 1 
- Rate per cent, Anſwer C. 23 5 
„ The above example is worked by: 
7 POLLS two different methods, to ſhew the 
5100 | | conciſcneſs of each. 


Anſwer 230. 55. 


E. 2. What is the intereſt of K. 3. What is the amount of 
2121. 95. 1d, for a year, at 4 per 526/. 18s. 8d. for 6 years, at 4 per 


cent. per annum? cent. per annum? 
| L. 5. 4. 4 
„ 88 
8148 Te Pi — .,. i» ts. | 
20 | 21]04 21 O 11+Int, fie I yr. 
5 | . No. of years 
„ | [98 126 5 101 Int. for 6 yrs. 
Sg. _12 526 18 3 Principal 
$08 . 0 tele 653 4 67 Anſwer | 
ng Fs OLI. TAGS 3 N e * | 
" Anſwer 87. gs. 844. 0 : os 355 


Cass 2. When 1 per cent, is 1, $» 4, more than the pounds 
given in the ſaid rate, 1 75 VS, 
RULE. Multiply the principal by the pounds in the rate per cent. 
then take parts for , 4, or &, from the principal, which add to the product, 
and the ſum divide by 100 as before. 1 : e 

E. 5. t 1s the amoùnt 
E. 4. ein l, 
What 4: yp Hou to? we plain 320d, for 4 years, at 44 BY cent. 
At three ficund ten her cent. ier annum, PE . ? 


For ſeven years, tofileaſe a * | Le 
L- 23 320 
214 8 4 f 
352 | . | . 
| | 140% 2 38S 
— 114 & 
_—_ Jay Rate oY cent, ** _ wo | 
| 60 16 Intereſt 
are Intereſt for 1 year 1520 320 o Principal 
Number of 1 9 77 7 
— — 1.380 16 Amount 
54300. Rader HF; | 400 £ N 
Q 2 Commiss10N 


116 _. SIMPLE INTEREST. | 
Com810n is an allowance generally made from a-merchant to his 5 
agents or factors abroad, for buying and ſelling of goods, and is at a certain 1 
tate per cont. according to the cuſtom of the country, where the factor or 5 
merchant reſides. 8 | F | E: 
> ke | n ; 2 Fo | | 
E. 6, My factor writes me 2)649 10 I 
word, that - he has bought goods | = ++ 
upon my account, to the value of 1948 10 | 
6497. 19s. I. defire to know what 162 7 6 
8 3 * 3 Nel 21010 17 6 
8 | | 20 | 
| 2117 
OO 4a” 
Anſwer 211, 25. 2d. 225 2010 


Baokznacs is an allowance or fee paid to brokers, for aſſiſting others 
in buying, or diſpoſing of their goods ; and in the City of London they are 
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not to act without a licence from the lord-mayor. t 
| | | | ct 
Casz 3. Jo find the brokage for any ſum of money, at any rate under | 
one pound per cent, 8 | - 
RULE. Divide the given ſum by roo, and it will give the intereſt 
at one pound per cent, which intereſt you muſt take parts from, with the 
rate per cent. and add them together, the ſum will be the brokage required. 1 8 
| E. 7. What is the brokage of E. 8. Suppoſe a broker diſpoſes 2, 
| 6821. 10s. 64. at 5s. 10d. per cent. of goods for me to the amount of 7 
| 1 | 864. 125, 4d. what does the brok. 
| . age come to, at 125. 6d, per cent, ? 
| 6182 10 6 | | „ 
5 J.. | Rs 
Y e686 16G, aq = 5 5 3 
# 16450 | | — 1004/8 12 11 
0 12 oz 14 14 12002 — — 
— 3 7 25. 6d. 444 6 51 
606 — — — E £494 
Anſwer 1 19 94 1108 . 
4 RO So | „5 b 
1  InSURANCE is ſecurity given by perſons who oblige themſelves to anſwer 
for the loſs or damage of ſhips, houſes, goods, &c. by ſtorms, pirates, fire, 3 
&c. in conſideration of a premium paid by the proprietors of the thing fe 
8 ö ti 


injured, 
| E. 9, 


E 


- 
* — 


" SIMPLE INTEREST. 117 


E. 9. Suppoſe 1 make an in- 
ſurance of goods to the value of 
68401. at 2s. 6d. per cent, per 


which I made an inſurance of 63. 


R 


E. 10; "Shipped at Jamaica 
goods to the value of 2500. upon 


transferable from one perſon to another, occaſion that extenſive buſineſs 
called ſtock. jobbing. | 


4. per cent? - | | 7 | 
_—_ 4 . 6. d. 8 f 207 320 
4259450 460 © o Principal 87 
16 74 10 4 Intereſt for Foes 
— ———— the exceſs | 2240 
7360 534 10 44 Anſiyer 2560 
83 7 5 
7452 | 27840 
20 442 160 
10140 3 
FS 280|80 
4180 20 
4 . 16400 
3120 Anſwer 2801. 16s. 


annum, what doth the inſurance per cent. what does it come to? 


come to? N . ol 2500 2500 
68140 „ 3 | 
20 15000 8)17500 
2 - $187 10: = 
8100 — 2187— f los. 
9 | 171187 IQ N 8 
+ 4. i 85 5. Fo > x 
et | | 8 | 
a G ee 8... 8 Anſ. 1717. 175. 6d. 
Anſwer L. 8 11 6[00 | | 


PURCHASING os STOCKS. | 
Srocxs are the public funds of the nation, the ſhares of which being · 


RULE, Multiply the ſum to be purchaſed, by the exceſs of the 
rate per cent. above 100; the product divide by 100, as before, and 
the quotient added to the given ſum, will give the purchaſe required. 
Note. If under 100 per cent. proceed as in Caſe 2. 
E. 11. What is the purchaſe E. 12. What is the purchaſe of 
of 460/. South Sea ſtock, at 1167. 320/. bank ſtock, at 873. per cent? 


Cast 4. When the intereſt is for 3, 4, of 2 of a year, or any num- 
ber of years beſides, 2 | 

RULE. Find the intereſt for the years, as in Caſe 1; then for I, 
F» or 4, take parts from the intereſt of 1 year, i, e. for I, take one. 
tourth part of the ſaid intereſt, for 4 take one-half, &c. which, added 
to the intereſt for years (if any) the ſum will be the required intereſt. 

1} „„ 8 E. 13. 
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118 SIMPLE INTEREST. 


E. 13. What 1s the intereſt of 


45621. for 3 months, at 4 + PET cent, 


Fer annua 7: 


18048 
20 


— —— 


9[60 
22 


7120 
„ 


by. {> 5. d. - 
34118 9 7 Int. for 1 year 
8 


4 12 2 Anfwer | 


E. 14, A gentleman dying, teſ 


his daughter 6047. 175, Gd. for her 


fortune, to be paid her when at age, 


with intereſt, at 5/, per cent. per 
annum. Now ſhe came of age in 3 
years 9 months, after her father's 
death, what is the ont of her 
fortune? 


$12:1664 17 6 5 


6 m. 30 0 105 
| 3 


— — 
= 


go 14 * 3 years int. 


3 mo. 2 15 2 54 ==6 months 
7 11 —3 months 
604 17 6 "Principal 


——— 


A. C. 718 5 ö 


Cask 5. When the intereſt required i is * any nber of WY 


RULE. Find the intereſt of the given ſum for 2 year, and then ſay 


as 52 weeks are to that intereſt, ſo are the weeks given to the 1 28 


. . — 


» Sn 44 
© 


E. 15. [What is the amount of 8ool. for 13 >, ut 4} per cent 


e 
1 8 e coef 
2 1300 | I 13==3)38 © 8 
43 
9 10 Intereſt for 13 weeks 
3200 800 o Principal | 
2 = 490 h 
'| 200 Anſwer 809 10 Amount 
L- 38]o0 


Cat 6. | To find the intereſt of any ſum ſor any number of days, 


RULE. Find the whole year's amount, then ſay as 36 5 days are 


to the year's intereſt, :: ſo are the dane of ny given 


tereſt e 


* to the in- 


A TABLE 


- 


SIMPLE INTEREST. TY 
A TABLE of DAYS for any given time leſs than a Year. 


FN AS SSF FSS 
© . e 218 S 
11 is Ke * "WE (> * Q 8 
128128. 0 ye YL * YU L 
31.2 V * N 2 
219 E 


11 1 32(60 91121 152 | 182213 | 244 [2/4 305 335 
2 2 3361] 92 122 153183214245 275 306 336 
3 33452 93 | 123 |154 | 184 |215 |246 276307337 
4 435063 94 | 124 |155 | 185 | 216 | 247 1277 1308 1338 
5 5 36164] 95 | 125 |156|186 | 217 [248 | 278 | 309 | 339 
7 

8 


| 6137 65 96 | 126 | 157 | 187 [218 249279310 340 
73806660 97 | 127 | 158 | 188 [219 | 250 280 3111341 
8139167] 98128159189 220251281312 342 
9 94068 99 129 | 160 | 190 [221 | 252 | 282 | 313 343 
1010041 69] 100 | 130 | 161 | 191 222253283314 344 
111142070 101 131 162192223 [354 24 315 345 
5 132 | 163 | 193 224255281 346- 
1301304472103 133 | 164 | 194 |225 256 | 286 | 317 | 347 
14 14145173] 104 | 134 | 165 | 195 [226 257287 | 318 | 348 
I5 1804674 r05 | 135 | 166 | 196 [227 | 258 | 288 | 319 | 349 
16116147]75] 106 | 136 | 167 197 | 228 259 | 289 | 320 | 350 
_ [17317148176{ 207 | 137168 | 198 | 229 25290321351 
18149/77] 108 | 138 | 169 | 199 | 230 | 261 | 291 | 322 | 352 
 {19{19]50178] 109 | 139 | 170 | 200 | 231 | 262 | 292 | 323 1353 | 
O|2c 110 14171 201232263293 | 324 | 354 | 
121j21]52180| 111 1 141 | 172 202233264294 325 355} 
2222 53 810112142173 | 203 | 234 | 265 | 295 326 3560 
23230/5482 113143174 | 204 1,235 |266|296 | 327 357 
24/24/5583] 114 | 144 |175 20523626729) 328 | 358 | 
2502505684115 145 | 176 | 206 | 237 | 268 | 298 | 329 | 359 
26126157 85] 116 | 146 [177 [207 | 238 1269 | 299 | 330 | 360 
272758086117 | 147 | 178 |208 1239 270 300331361 
428 2805987 118148179 209240271301 362 
29290600[88 119 | 149 | 180 | 210241272 302 | 333 , 363 
30030 89 120 150|181 | 211 | 242 |273 | 303 | 334 | 304 
3131 [gol 1 212 [243 304 355 


The USE of the TABLE. | 
Firſt, to know the number of days from the beginning of the year 


5 
2 
to 


— 


to any given day of any month. 


This is obtained by inſpection only; thus, from January the iſt to 


July the 2 is 195 days; to September the 26th is 269 days, &c. 


ly, to know what is the number of days from 50 given day 
of any month, to the end of the year ; 


_ Suppoſe June the 4th ; then from - 365 days 
Subtract the number anſwering to June ah | — 155 
There remains the number of days ſought, viz. - 210 


Thirdly, 


the 19th in the next? 


a TK 


10 SIMPLE INTEREST. 
| Thirdly, to find the number of days between the given day of any 
one month, and any given day of any other month, in the ſame. year. 


For inſtance, to know how many days there are between May the 
8th, and September the 4th ; ; 


Thus, from the number to September the 4th —< 247 
Subtract that anſwering to May 8th ä 
The remainder is the number of days ſought 119 


Fourthly, to find the number of days from any given day of any | 


month in one year, to any given day of any month in the next year. 
How many days is it How September the 7th in one year, to April 


From the days of a whole year f - - 365 
Subtract the number to September the-7th -- 250 


Remains che number to the end of the yar 115 
1 Iuo which add the number to April 19th - 109 


I.zhs ſum is the number of days required, viz, © 224 
And thus is the number of days readily found for any interval of 
time given, in the ſame year, compleatly ; or which is part of ons, or 
part of another year. 0 
E. 16. What is the intereſt E. 17. What is the amount of 
of 3991. 13s. 4d, for 4 days, at 3401. 10s. from Jan. iſt, 1781, to 


ä cent, per annum? uly 18th following, at 5 per cent? 
8 "A 5. 4. 5 : Firſt, by the a * Jan. 1ſt, 
399 13 4 to July 18th, there are 199 days. 
— 53 | £. $f Days. . . d. d.: 
19998 0 8 340 10 If 365 ; 17 0 6: 199 
20 | N 5 GE 
ä | 17102 10 340 
* 20 1 | 
_  $þo o 4086 X 199= 
Days. 7 ff „ A days. 12 813114 
— 9 19 8 3 4. Goo | | 
20 | | 
8 12) 
399 2365)813114(2227 
— e 
4796 | — 2000185 7 
. ä 831 — 
5 730 9 5 71 Intereſt 
36501918452 | 340 10 © Principal 
1825 — — MEL eee 
— 4. 44d. Anſ. 739 £-349 15 74 Amount 
8 | „ 
i 8 1 2555 
5 1 + "B59 
4 7 4 


365)816(2 775. 365) 1036( 2 grs, | Cast 


a IX X17 


SIMPLE INTEREST. 122 
5 CASE 7. When the amount, time, and rate per cent. are given to find * 
the principal, TY | | . %P 

RULES. 1. Say, as the amount of 100/. at the rate and time given 25 

is to 1007. ſo is the amount given to the principal required. 5 

Mete. The examples in this, and the two following caſes, may be ſolved : 

by the rule in compound proportion. 8 5 

8 x | 1 5 4 8 LE J. ; 4. : | 50 

put out to intereſt for 8 years, at 5 , . 100 | f 
Prog per annum will amount to | 1400429000306 il 
429/. = 2 1 

." $ Rate per cent. 85 5 e : I 

8 Time RE, " 6 2 is 

40 Intereſt MW. EE 20 1 

b n 8 140) 120008 HF 
| 140 Amount 1 5 e 2 ü 
— . | 80 4 

f Iz 4 
? 140)g60(6 . 
N = q 
7 Anſwer 306/. 8s, 64 d. £2; 4 if 
J | | 140)480( 4 
420 A 
E. 19, What principal, being put to intereſt for 9 years, at 44 per } 
1 cent, per annum, will amount to 856/. 10s, ? | ES. q 
£s x 4. te L£» 4 } 
2=3)}4 10 Rate per cent. If 142 15 3; 100 2 Bg6 29 f 
2 | | 20 DE 2 4 
40 10 | 2855 | 17130 ol 
Ml 5 | | 100 : 
42 15 Intereſt | 2855)1713000(600/7. * 
ſt 100 O 17 130 ; 
al 142 15 Amount | | o 1 
| Anſwer 6007. i ] 

nt | A f 
| ED ; | 
Case 8. When the principal, rate per cent. and the amount are given, + 
to find the time, x 
RULE. Say, as the intereſt of the principal for a year is to one year, 9 
ſo is the whole intereſt to the time required, | 


122 - SIMPLE INTEREST. 


E. 20. In what time will 1327. amount to 1710. 125, at 5 per cent, 
per annum ? | | 


132 Principal | Lo . 47 
S5 Rate per cent. | 171 12 Amount 
_— 132 © Principal 
6150 FW 
20 : 39 12 Intereſt 
1200 
£e Fo Tear, i 3 Fo 
12 1 I 5 00 
* Ot . 20 
ES 1 32)792(6 Years, the Anſwer 
EA ö 9 9 5 


Cars 9. When the principal, amount, and time are given, to find 
the rate per cent, _ OE 


RULE. r. Say, as the principal is to the intereſt for the whole time, 
ſo is 1001. to the intereſt for the ſame time. 


2. Divide that intereſt by the given time, and the quotient will be the 


rate per cent. required, 
E. 21. At what rate per cent. per annum, will 5281. amount to 6860. 
85. in 6 years? SN: e 
Lo S. | Le Z's | 5. 8 
686 8 Amount 751 100 
528 © Principal 20 | 
158 8 Intereſt : 3168 
A nſoJbop £$528)316800(6oſo Shillings 
Time 6)30 3168 
Anſwer 5 Rate per cent, 000 


| PROMISCUOUS QUESTIONS. 


Queſt. 1. Lentat Chriſtmas 1771, the ſum of 5oool. at A per cent. 
after which time I lent ſeveral ſums at the ſame rate, and drew upon the 
borrower as buſineſs required; viz. on Lady-day 1772, Idrew for 185 
guineas ; on Midſumer-day following I lent 500 moidores, and drew for 
700l. and on Michaelmas-day in the ſame year, I lent 5694, 175, I de- 
mand what caſh the borrower owed me at that time > 


PFirſt, 


of 1 bh. FR a © 


ts 
he 
7 
Or 
e- 


ty 


: SIMPLE INTEREST. | 123 
| Firſt, 5000 1 | | 
h 47 

20000 

2500 


4 4) 22 500 Intereſt for 1 year, 
C. 56 5. Intereſt due to Lady-day, which is a quarter and by 
proceeding in this manner with each new prineipal, you will gain the 
reſpeRive intereſts ; as in the work following : | | 


5 £5 4. d. 
1771. Lent at Chriſtmas «< 5000 © © at 43 per cent. 
1772. Intereſt due at Lady-day 56 5 © 
Amount - » | 5056 5 | O0 ; ; 
Drew out = .. 194 5 © = r85 Guineas 
Remains 55 4862 0 © New principal 
Intereſt of the ſame till Midf, 54 13 114 3 
Amount 8 4916 1 3 114 
Paid 500 moidores = 675 © o | | 
Sum 1 4 —_ 13 112 New principal 
Drew out o. ,- 00 4 © | | 
Remains - 4891 13 114 
Intereſt to Michaelmas 5 «I 


Amount — 4946 14 62 | 
Pa part - O "$09 69 © 


Anſwer C. 5516 11 62 Caſh due to me. 


2zeft. 2. Lent to John Jemeſon, per bill, dated 18th of Jan. 1771. pay- 
able one day after date, 8787. 195. 10d, which I received back in the 


following partial payments, viz, on the 27th of Feb. 571. 15s. 7d. on 
the 18th of March 377. 14s. on the 29th of April 34/. 11s. on the 12th 


of May 1361. 15s. 7d. on the 19th of June 671. 1 35. 4d. on the 15th of 
July 15 guineas and 6d. on the 2gth ditto 1111. 115. 114. on the 3d of 


October 78. 75: 4d. on the 19th of November 1004. on the 23d ditto 


r00/, and on the zoth of Dec. received the balance of the principal ; 


ho much intereſt ought I to claim, at 5 per cent.? 


Note. The reſpective products are found by multiplying each prin- 
cipal by ** number of days it was employed; ſee the following PRES 
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To a bill payable . 
1 day after date 878 

Feb. 27, Received 

1 


5. 


19 10 


- Balance 821 
Mar. 18, Received 37 


. SIMPLE INTEREST. 
Products 


1 
13 4 Then, 


73000 187327 6 8)25 
Fa << | 


8 ivy 


35159 


1915603 


Balance 783 
Apr. 29, Received 34 


42 3290) 


Balance 748 
May 12, Receivdd 136 


13 9736 


| Balance 612 
June 19, Received 67 


38 23262 


. 3 7 


et, i 


oy Balance 544 


1. i Balance | 528 


>. 


55 8 EK — — 

| 7 a EIT 
VVT 

FFF p d p . 

4 Oct 3. Received 28 7 A. 

>: ID Faith EF OT ons Wn, SIRENS Ee Fo EE. 
* > = 7 * p 2 


. 


Balance 338 19 
Nov. 19, Received 100 


O 


23, Received 190 


Balance 2 38 


15 


Q 


O0 


Balance 138 
Dec. 30, Rd. in] g 
full of the prin. "5 


LS 
5 26 


1 


37]. 373+ 


2614157 a 


924 per cent. 


Ihe total ſum of the products 187327 6 8 | 

| Nate. The reaſon of dividing by 73 in the above operation, is this; 
as 100 : 365 :; 5, or any other rate to the fourth term. Or, as 
100: 73 :: 1, that is 355 = 73, and$=1, Hence the ſecond and 
third terms will allways admit of the ſame abbreviations. | 
zeſt. 3. June 23d, 1745, bought good. of New South Sea annuities 

at I per — viz. the ** — 3k the cloſing the books, the bro- 
kerage whereof is always 25. 6d. per cent, on the capital, whether you 
buy or fell; the Midſummer dividend 2 per cent. became due and | 
payable on the 1oth of Auguft following, by which time the rebellion 
growing conſiderable in the North, the ſaid annuities where down at 


In the general alarm, ſold. goo/. capital at that price; 
and fifth 


Eat continued the remainder, till a ſecond, third, fourth, and 
| 5 | dividend, 


. 


413 
365 


4827 


20 


73 
235 


nz 


* 
* 


1646 


12 


2 


r 


3. d. I. 


73100)965146{135. 


5 8 * * > 5 F 0 "87 af» 
„ 8 * ; * 234 Ny 8 
5 G 1 534 # 8 —— 


4 
35 


197160(2d, 


—_— 


I 46 


604 


73100) 206140( 2 ars. 


Anſwer, 
251. 135. 254535 
the intereſt required. 


28 > 


. z 'V 

is 5 
"= 2 io». 
* 83 ** e 
„ „ „ 4OEt 2 2 3 


5 . 


COMPOUND INTEREST. = 


dividend, as before, came due; and on opening the books on the 10th of 
Auguſt, 1747, ſold out at 1025 per cent. Now reckoning I might have 
made 5 per cent. of my money, had 1 N it out of the ſtocks, how 


ſtood this article in point of profit and loſs 1 1861 fp 54 , 
Firſt goo/. at 1114 per cent, = 5 1002 7 6 1 
Brokerage of ditto, at 25. 6d. per cent. = r N 4 
Midſummer dividend, at 2 per cent. — 18 0 

h 8 98 5 10 0 1 
Intereſt of 1003/7. 10s. for 49 days. at 5 per cent. 6 14 BY 4 
Brokerage of 400/, at 25. 6d. per cent. 5 n 9 
992 14 8 1 
Sold 4001. at 925 per cent. 2d 370 0 9 4 
Intereſt for half a year, due Feb. 10, 1746 xn ol | F 
„„ „ „ i, 1 
Dividend received at that tim = 10 1 
Intereſt due to Anguſt l oth „ 15 14 14 
Dividend received at that time „ i 
„ 5 5 4 8 {> E 25 [en r 28 * — : 
Intereſt due to February, 174 EEO + Mt Dr 
| ERS £7 649 17 2 
Dividend received then . . 
8 8 | 639 17 2 
Intereſt due to the 10th of Anguſt e 
oy” "EO 76 68 1 1 
Midſummer dividend received Auguſt roth E 
Ei SN = 645 17 1 
Sold off 5001. at 1023 per cent. „„ % 
e hl 133 1 
Brokerage 25FFC3˙ 8 Gs” oO 12 6 
Anſwer, Loft in the whole L£.133 2 1 


XIX. COMPOUND INTEREST. 


S that which ariſes from any principal, and its intereſt put together, 

as that intereſt becomes due but not paid, the ſame intereſt is al- 

lowed upon that intereſt unpaid, ſo it becomes part of the principal, for 
which reaſon it is called intereſt upon intereſt, or compound intereſt. 

RULE. 1. Find the amount of the given ſum by ſimple intereſt for 

the firſt year, which is the principal for the ſecond year ; then find the 

mount of that principal for the ſecond year, and that is the principal 

tr the third year; and fo on for any number of years. | 

| 2. Subtract 


nes | REBATE OR DISCOUNT. : 
wy Sabrra the given principal from the lat amount and the remainder 
3s the compound intereſt required. 


ExameLes. What is the En intereſt of 9000 forborne 3 yeathy | 


| | „ 8. p 5 
900 = 10 "Is principal 945 © Principal 
Þ | 47 5 
—.— De. a 992 5= = * $ principe 
9 1 8 85 49 5 : 
rinci | 20 
5 Intereſt | 
| 12125 
5 = 2d year's principal | 12 
4712 5 ; £. S. d. 
20 | | Nis 3 
49 12 3 
=_ Tout 17 3 Amount 
goa © o Principal 
f Auer 141 17 3 Comp. 1 
The preceeding example performed otherwiſe, thus : 
fo 5. 4. 


$=:5)990 o o=itiſt year's pr. 
45 ©. 0= Intereſt 
$=25)945 o Orad year's pr. 
2 Intereſt _ / 
_ a amples, till I come to treat on deci. 
| hs | — . _— — mals, where the ſame may be more 
3 — conveniently and expeditauſly per. 
900 © © Principal : | 
Anſ. 141 17 3 Comp, intereſt, 
— as before. 


XX. REBATE OR DISCOUNT. 


F the 123 any ſum of money due at ſome time to come, by paying 


ſo much p ns money as being put to intereſt would amount to the 
ven ſum, in > the fame ſpace of time, 


RULE. 1, Find the intereſt for 1007, for the time given, and rate per 
cent. which intereſt add to 1807, 


2. Then ſay, as that ſumis to the intereſt of 1007. ſo is the debt, or 


Tube foregoing . being 
rather tedious (though generally 
taught i in ſchools) J have thought 


ſum propoſed, to the rebate, or preſent worth required. Or when the pre- 


ſent worth ĩs ſubtracted from the given ſum, the remainder is the rebate 
required. EXAMPLE. 


proper to omit giving any more ex- 


cent 


a] 


q 
7 


| REBATE OR DISC rt 127 
ETUI E 1. What is the rebate If 103: 3 2: 210 


of 2101. for 7 months 6 days, at 5 
per cent, per annum? 


NO. da. Le 5. | 5 8 © 


6 o=1)5 o Per cent. 


1 64=)2 10 


O 10 


* 
210 


10363006 
618 
12 
20 


= 


3 © Intereſt N 
100 o Principal Debra 
— 34 
103 0 | 12 
ro) 48s 

309 


"— 


— 
103)396(3 
: a. 
87 


Anſwer 61. 25. 32d, For. 


FE. 2. What is the preſent worth of 1008. for 12 months, at 6 per 


cent? Firſt, 1004-6=106/, amount of 1004. for a year, 
Then if 106: 100 :: 100 
| X 100 | | 
106) 10000094. 65. 9d. r the Anſwer 

E. 3. Sold s to the value of 731. 55 to be paid in a years time; 
what muſt be diſcounted for preſent payment, if rebate be allowed at 44 
per cent? | 

C7 * 


ioo 100 o Prin. | 
AE 4 10 Int. . So £s Fs 


as Fido. ' 4 7 73 c 
50 20 | 20 20 
4450 2096 90 1465 
_20 | 14 To 
ooo zoglo) 1318 500613 
| | 1254 £43 3 14.335 Arſ, 
„ 
627 
18 
> ns 


209) 2160. The 


D 2 r 
k Boa 8 2 > : n 4 » — 
* * Mr C7, 7 * w * . 3 o - * 3 * — = 
r FCC Pr —— g 5 
Ss 2 5 . 1 — 
nee Ce ˙ 1 


- o— oc ..... 


pes Ports af he. iv + 7 7 
8 — — 


PET 
eee 


- N ee onto; : 
CDS ART IP IR Cow arts tia gee 
* rr DE 


= 
* 
1 
0 

z 
$ 

ö 

1 
* 
AY 
71 
4 

2 

4 

4 f 


2 
0 * 
* 
5 1 
7 
FI 
7 
be 
5 
Ge 
vl 
's 
3D 
x 
4 
F 
7 
9 
þ 
4 
- 
I 
2 
3 
I 
9 
55 
| 
9 
if 
El 
4; 
% 
i 


— 


—7*— * 
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r 


* 6 6 2607 
7 — r 
— 8 * 4 
wo * — —— — on” Ge 0 
— . 7—˙ůuꝙ1 ẽͤù ! ·˙!n. wvU. (. ˙—² X.. 
— — 20g — 


e ̃ũͤ ri a a aber ns » 
EY „ <> 0 4 4 
: 1 : 


hole ſum for ſo long a time: but ſuch ſum cannot be eſteemed a principal, 
nor is it in full value, till the time of payment is expired; therefore, leſe 
| Intereſt muſt be required according to the true rules of diſcount. = 


cent. per annum, for 12 years, and the diſcount of the ſame ſum, at the ſame 


for diſcount wrongs himſelf conſiderably ; for ſo much money ought to be 


118 REBATE OR DISCOUNT. | 
The common method of diſcounting bills is done by the intereſt of the 


E. 4. What difference is there between the intereſt of goo/. at 5 per 


rate, and for the ſame time ? 


Wes: J. ; 
5 = +5)500 Principal Then 5 X 12=60. int. of 1007. for 12 yrs, 
— . . 
25 Int. of 5oo/. for 1 year $00 
12 Number of years 6 
— | 16]0) zooo[o( 1877. 1085. Dif. 
' 300 Intereſt for 12 years 30 - TT: 
149 
| 128 
3 120 
300 o Intereſt | 112 
187 10 Diſcount — 
8 
Anſwer 112 10 Difference 1 5 
16) 160010 
16 
2 


Note. By the preceeding examples it is evident, he who allows intereſt 


paid, as at intereſt would amount to the ſum due in the time propoſed. 
E. 5. What ready money will diſcharge a debt of 1 34/7. due two 
years, three quarters, diſcount at 43 per cent. per annum: | 


20 T EE CL. | 
N If 112 © 74: 100 :: 134 . 1 
— 20 7 20 ; p 
8)60 | — | — 
_ 8 2240 8 2680 10 
7.6 .. 8 1 12 
„ 26887 364160 
62 4 7 6 44Jl. 14 5 f 
„ 
10775 ͤ 128640 b 
8 15 6 175 | 100 | T 
t tief N 1075500 12864000) 119 1 
| I 
„ 22 © 74 | 125 : | f 
P rincip. 100 0 Anſwer 11 91. 126. 244d. 75 c 
Amount 112 O 72 _ | E. 6. 


EQUATION OF PAYMENTS, 129 


E. 6. What is the preſent value of a 101. bill due 4 months hence, 
diſcounted at 4 per cent? | 


mos J. f. d. TY 3 What is the preſent money 
29041 % and diſcount of one pound for one 
1 6 8 Intereſt year, at 5 per cent. per annum ? 
100 © o Principal 9 
101 6 8 100 
| J. S. d. J. . J - | LY 
If 101 & n to 24 10 | _ 
„ 20 580 + 
1 9 L. L. FA 
3 If 10 - n06--27 
24320 2400 | 3 
ae eee. 105) 2000019 
243200 24000%ẽůjU,2eF᷑ _ | , 05 
Ze 21888 | | 
E * | 950 
1 Et 
DEE 20 - 5 
| 2432)42240( 17 12 
2432 | = 
17920 | 4 
17024 16 we 
2 572402 
3 2 | 
ws = , 


„ een, da, 
— e 7 Take o 19 or 2 preſent money 


Io py i 4 ö fs o 0 114 795 reb. or diſcount 
7; Fl 2432)4096(1 . 
Anſwer 91. 178. 44d. 22 J ITED, wr 
By the laſt example it appears that one pound in a year is decreaſed: 


to 195, OFd. Sc at 51. per cent. 
XXI. EQUATION of PAYMENTS. 


8 when ſeveral debts are payable at different times, but is mutually 


agreed upon between debtor and creditor, that all thoſe ſeveral ſums 
be paid at once, without loſs to debtor or creditor. „ 


RULE. Multiply the ſum of each particular payment by the time it 


is to continue in the hands of the debtor ; add theſe products together, 
and divide the ſum by the whole debt, the quotient is the equated time 


for the payment of the whole debt. = PD. 
REMARE. The above rule is not exactly true, though it may ſerve in 
common buſineſs; but to find the juſt mean or equated time of a 
N | es = 


— —— — ade” Pr 


7 
1 
f 
1 
2 * 
' 
'Fh 7 
* * 
it 1 
0 
| 19 
14 
; - 
_ > 
t : 
[ 
* * 
* 
1 
_ 
þ * 2 x 
i 14 
19 
| 1 
Z 17 4 
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230 EQUATION OF PAYMENTS. dt 
muſt firſt find out the prefent payment of every particular ar ſum in 
| — queſtion, payable at a time to come, by rebating at the rate of intereſt 


agreed on; then find in what time the ſum of thoſe preſent worths will 
| be augmented to the total of all the particular ſums payable at times to 


come, according to the firſt agreement ; ſo ſhall the time found out be 
the mean for paying the whole debt. | | | | 
ExAMPLE I. Aowes B 140/l. which by agreement was to be paid as 
follows, viz, gol. at 2 months, and go/. at 6 months; but they agree 
that the whole ſhould be paid at once; required the equated time of pay. 


ment? J. mo, 5 


TO'X 2 = 100 
go X 6 = 540 | | 
140 1400644 Mo. 2 weeks, 2 days, Anſwer.» 
E. 2. James owes Thomas 801. E. 3. C owes D 600. whereof 
which is do be paid as follows, viz. 200l. is to be paid at 3 months, 
40l. at 3 months, and 40. at 7 150/, at 4 months, and the reſt at 
months, but they agree to reduce 6 months; but they agree the 
the whole to one payment; query, whole ſhould be paid at once, re- 


the equated time ? quired the time? | 
„„ E | 3 mo. prod. 
40 X 3 = 120 200 M 3 = 800 

49 X 7 = 280 150 K 4 = 600 

| $/0)4050 250. & 6 = 1500 

| Anſwer 3 Months 6000 6[00)27]00 


. Anſwer 4 Mo. 15 days. 

E. 4. B owes C a certain ſum, which is to be diſcharged thus, viz. 
J preſent, 4 at 4 months, 4 at 5 months and the reſt at 6 months; what 
is the equated time for the whole? 1 


In this example the debt is to be paid at 4 equal payments, and 


being paid down, there remains 3 to be 8 at 3 equal payments; con- 
ſequently, the ſum of the different times that each payment 1s to be made, 
being divided by 3, will give the anſwer, thus: TW 
Firſt, 4+5+6=15, 15*3=5 Months, the Anſwer. ' 
E. 5. A debt is to be diſcharged in the following manner, viz. I at 
3 months, 4 in 4 months, and & in ꝙ months; but they afterwards agree 
to have but one payment of the whole ; the equated time is required ? 
Suppoſe 120/. to be the ſum owed. 


| L. mo. pro. 
Then, 2 Lo  60X3 = 180 
| + | 120 = } 40X 4 = 160 
5 J .20Xg = 128 
x210)52|0 
NO. 


TE 30 Days in one month 
Anſwer, 4 months, 10 days. 12)120 ; 


10 Days ; -— I. 


ſent 


gained by trading? 
8 2 


SINGLE FELLOWSHIP. 131 


In examples of the above nature, any number may be taken at pleaſure, 
that is di viſable into the propoſed parts, without a remainder. | 

Scholl lun. I might introduce various other rules by different authors 
who have endevouted to make improvements on this common method, but 


room will not permit them; and the common method being more adapted 


to practice, and is near enough the truth in common affairs. 


Mr. Malcolm's rule is the only true one, which is as follows, 

Put 4 for the firſt payment, # the diſtance of its term of payment; D the 
laſt payable debt, and 7 the diſtance of its term, and r the rate of 
one year's intereſt for 11. and x = the diſtance of the equated time, 

Then by proceeding according to the principles of fimple intereſt, we 

D 1 | 


| +4 | 
have TEENY the fark number found, | 
, FP oF, 


| DT +dt . 1 
And Ti the ſecond number found, which two numbers are 
a F;: T4 835 
called a and a, chen ax — * . whence x = 2+ y a* —4s the pre- 


- 


ſent rule, or equated time for any two payments. 


XXII. SINGLE FELLOWSHIP: 
OR, 


FELLOWSHIP WITHOUT TIME. 


I when two or more perſons join their ſtocks and trade together : to 
determine how much gain or loſs is due to every partner concerned, 
by having the whole gain or loſs, and their particular ſtocks given. 
RULE. As the ſum of their ſeveral ſtocks to the gain or loſs, ſo is 
each perſon's ſhare in the ſtock, to his ſhare in the gain or loſs, _ 

ProoF. all the ſhares together, and that ſum (if right) will be 
equal to the whole gain or loſs. . | | 
 ExaMPLE I. Two perſons, A and B, join in partnerſhip; A lays in 
401, B 80. and they gain 501. what is each man's ſhare of the ſaid gain? 


FED f. „„ "fe < #6 
A's ſtock 4% -ie ? 50 2%: % 13 TA. Gain 
B's E 865 ag 6 OS 
120 =. | Proof J. 50 © © 


Ec 2. Three perſons, C, D, and E, trade together, and make a joint 


ſtock of 8247. and in three years time they gained as much, and 707. over; 


C's ſtock was 320. D's 340. I demand E's ſtock, and what each perſon 
| | | Firſt, 


r a os EY 
8 \ — rar 2 - 
”_ r 2 2 aan „ 
n — 
e ey 
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132 SINGLE FELLOWSHIP. 


Firſt, 320+ 340=6601. C and D put in; then from 8241. take 6607 
remains 1644. E's ſtock; and 8 247028941. their whole gain; then, 


| 4. 4. 2 
As 824 : 894: 1 349 3% 
| "4 $3 


* 


: E. 3. Some time ago, as fieofile ſay, 
A debt four men agreed to hay, 
4 Juſt one fround each fhare was fix d, 


One-third, one-fourth, one-fifth, one-fixth. 


— Tyro, what was each man's due 
Of caſh to fray? Pray tell me true, 


Ef ER = A 
As 228 : 20 f: 89 
8 
228) 160007 
1596. 
3 
48 
oY 
192 Rem. 
d. . 
3 
3 
228)960(4., 
912 
. 
228)576(24. 
3 
120 
228) 480( Fr. 
_ 
24 Rem, 


d. Ren. 


27 3 $4 72. C4}. 
368 17 8 128 D's þ Gi 


Proof 894 © © 


Firſt, the fractions in this example, 
Viz. J, 7, +, 4, parts of 20 ſhillings, 


177 18 74 624 E's 


when added together make juſt 195, 
—2284. and each reſpective part, 
Viz. 4 = 80d. 4 = 60d. + =48d, 
2 = 40d. then ſay, © 
d. 5. LE, 
As 228 ? 20 : 60 
60 : 


| 228)1200(55. 
114 
12 
229)720(3d. 
684 
„ 
3d Rem, 


=” 


| „ „ 
As 2 


23 : 20 : 40 
8 40 
684 
116 

12 

228) 1 392(64. 
1368 


24 
4 


96 Rem. 


The remainders in the above operations being 192, 144, 24, and 96, 


Which added together, thus, 1924144 T＋24＋96 = 456, which, * 


eee 


. = 


SINGLE FELLOWSHIP, © 33 


by the fum of their money, paid the quotient == 2, which is added to the 


farthings for the proof, thus: 
| e 
ts T1 
Anſwer 4 _ Man's ſhare. 4. 2. 5 3 7 
| 3 EE io” o 4 22 r 
+ 4th J 8 8. 3 6 vo 
| | -'” Proof e 06+. = »* 


Note, The late Mr. Sadler has expeditiouſly ſolved this queſtion by 
vulgar fractions; but to ſhew my readers that prion of this kind are 
very well adapted to this rule, was the reaſon of my inſerting it in this 
place, a | | 


E. 4. Four merchants, A, B. C, and D, join their ftocks and erde 


together, of which A put in one-half, B one-third, C one-fourth, and D 
one-fifth; but at the expiration of twelve months, they had the misfortune 


to loſe 1201. what muſt each perſon ſuffer of the ſaid loſs ? 


Note. You may ſuppoſe any ſum at pleaſure to be their ſtock ; as, 


ſuppoſe 6000. 
43 ; 228 A's 
| of ol. 790 CG, | Rock 
F 15 rk D's e 
8 4 5 4 5. d. Rem. 5 
770 Sum, then 300: 46 15 02 9 = 
- 8 200 1 31 30 8 | 
As 770 : 120 . 190: 23 7 143 C's f Loſs 
120 518 14 of 19 D's 


Proof 120 © © 
E. 5. Four merchants, A, B, C, D, gain 2000. by trade, whereof 


i of A's ſhare is equal to 4 of B's, 3 of C's, and 5 of D's; what ſhare had 


each ? 

e any number at pleaſure, and divide in proportion to their ſhares, 
thus: | : ; Os — | Ng 
A's ſhare 120, then 
B's aa 80 . 


C's —— = 
D's — 72 5 4J4JJ..ñxßðñ 
| Rs, 4 "120 : 691 12 10 328 J For A 
„% „% j %%% 44 mak an es 
Sam 347. 5 2000 : 7% „%%% mop fonns 
IT: . . 73” „ 414 19 34 75 J=—W 


| Proof 2000 © © 
E. 6. A and B venturing equal ſums of money, clear by joint trade 
398/,—By agreement, A was to have 8 per cent. becauſe he ſpent time 


234 © DOUBLE FELLOWSHIP, 
in execution of the project, and B was Wo have only 51 che queſtion i, 


| r eee, na RE e 5 
8 
13 = their gain per cent. | 
Lo £:+ L. 3 | - 
Then, as 13 2? 308 :: «$8 : 189 10 9 32 A's ; } Gan | 1 
| "Dan. .5 : 118 9. 24 75 B's 
Anſwer, A had for his trouble A 61 "a | - 


XXIII. DOUBLE FELLOWSHIP: 
: OE , © 
FELLOWSHIP WITH TIME. 


| 1323 each perſon's ſtock continues unequal time in company ſo te 
that a conſideration muſt be made of the time of continuance, as well 0! 

as of the ſtock. 4 
RULE, Multiply the particular flocks of each perſon by the time a 

of continuance, and the ſum of the ſeveral products, make —4 firſt term 1 


in the ſingle rule of three direct; the whole gain or loſs the ſecond, and 
every man's particular ſtock, multi ied by 1 its time, the third, „ 
Poor. Add all the parts of the gain or loſs together, which muſt 
be equal to the whole. 


Ex Au LE 1. Two perſons, A and B, enter into partnerſhip thus; 
A puts in 40l. for 18 months, and B 40l. for 12 months; they you 
_ ing wk is 5 man's ſhare of the ous ? | 


. (7s 4. \Stock multiplied into his A 
480 time. 
: es | 1200 1200 The ſum of the — | | — 
Then, as 1200 120 .: 480 © E —5 }Share of the gain | 1 
L. 120 Proof | | 
E. 2. Three mevchants, A, B, and C, enter into partnerſhip ; A puts 3 
jn 651. for 8 months; B 781. for 12 months; and C 844. for 4 months, Fen 
and go, for 2 months ; they w_ 1661. 125. what is each man's ſhare ' 
of the * ? | 
- 65 X $ = 520. A's | 8 o1 
7 E 25 B's Icstock and time | 10 
2 (5 * 8 15 „ PIT « 
> . | vw 


8 Sum | As 


. 1 J20 : 43 19 N A's $74 
A 1972 © 166 12 2 936 „ 79 1 6X B's þ Gain 
| Te = 32966 11 104 C's. 
© 166 12 © Proof 


E. 2. Two metchants: together make up a ſtock of 6007. A's flock 
continued in company. 9 months, and B's 11; they gain 200/, which 
they divide equally ; how much did each put in? 

Firſt, fince the gains are equal, A's ſtock multiplied by his time q, 
is equal to B's ftock multiplied by his time 11, . A's ſtock is to B's 
ſtock as 11 to 9. Le: pe 

11 „ 
9 5 | 1. LS 
: 5 11 : 330 A's ſtock 
20 « Wl 9 : 270 B's ſtock 
. 600 Proof 5 


E. 4. A ſhip's company take a prize, value 4000/7. which they agree 
to divide amongſt them according to their pay and time, they have been 
on board ; now the officers and m aan + been on board 4 months, 
and the ſailors 3; the officers have 50s. a month, the midſhipmen 40s; 
and the ſailors 285, —moreover, there are 4 officers, 8 mid{hipmen, and 
120 ſailors; I defire to know what each perſon's ſhare is of the Rid prize? 

Firſt 4 X 4 X 50 8oo Officers pay and time 5 | 

8 X 4 X 40 = 1280 Midſhipmen's ditto 
120 X 3 X 28 10080 Sallor's ditto | 


Le 2 Sum 


. 5. . ; 
263 3 14 704 Officers 
421 1 oF 640 Midſhipmen 
3315 15 9gz 1088 Sailors 


4 


800 
As 12160 : 4000 5; 4 1280 
10080 


: : 4000 0 0I- | | 
Note. The above being the ſhare of each company, each perſon's 
ſhare is found as follows, thus: by: 

3 1 5. d. Number 1 "I d. 
263 3 14 > 4 = 65 15 5 
421 1 OS = $ = 1 7+ 
3315 15 94 = 128 = 27 12 7+ | 
'. The fractions, or remainders, are omitted, as inconſiderable. 


E. 5. A and B paid equally for a horſe, February 7, 1781; A 

on the 1oth took him a journey into the Weſt, and returned on the 
ioth of June following; B on the 2d of Auguſt took him into Scot- 
land, and ſtayed till November 13, and this concluded his ſervice for this 
year. From January 17 following A uſed him 10 Days, and in fix 
weeks after his return, employed him till April zoth; B then _ 


= Each perſon's ſhare 
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him from Mayday to Midſummer ; A had him from the 14th of july 
to 14 days after St. James's tide ;' B, on September zoth; took him into 
Norfolk, and came back October 19th; he then was ſold for 71. 105. 
and they would have the money parted equitably between them, viz, in 

proportion to the uſe each made of their ſteed? | 
Firſt, from February 10, to June 10 = 122 Days 

, © January 17, to April 30 61 >= 208 A's time 
July 14, to 14 after St. James's 25 
Auguſt 2, to November 13 104 . 
May 1, to July 24 .* "gy $='179 B's time 
September 30, to October 19g 20] —— 


| 387 = the time 
the horſe was in uſe. - Then, | | 
| | . S. > "a J. d. 
| - * | 8 > 1 248 A': 
8 3 2» 4 By jShare 


XXIV. BARTER. 


& the exchanging wares for wares, or one commodity for another; and 


informs merchants ſo to proportion their goods, that neither may 

ſuſtain loſs or diſadvantage by ſuch a barter or exchange. 

If the commodities exchanged are not of equal value, the defect is 
fupplied with money. | 5 

RULE. 1. Find the value of that commodity, whoſe quantity is 
given; then find what quantity of the other, at the given rate, you 
can have for the aforeſaid value, which quantity will be the anſwer. 
2. When one has goods at a certain price ready money, but in bar. 
terage advances it to ſomething more, ſay, as the ready money price 
of the one is to its bartering price, ſo is the ready money price of the 
other, to its bartering price ; then the quantity of the latter commodity 
may be found either from the ready money or bartering price. 

ExameLE 1. How much ſugar, at 1/. 10s. per hundred weight muſt 
be given in barter for 4 hundred weight of tea, at 125. per pound? 


Cavts : | - > Cavt. BE, Fo 
5 If zo : „ 5376 
+ 30) 53716 | 
448 16. at 125. per /6. e 179—6 Rem. 
12 1 Ie . 112 | 
$3765. The value of the tea 3006712 | 


— — 


| Anſwer 179 Cor. 2242 1h, 13.22—12 


k. 2. 


cn ©. = 9 


; CP - ILY © 
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E. 2. How much coffee, at 55. per pound, muſt be given for 367 


n at 8s. per pound ? | 
b. 5. 8 4. 15. F 
3 A 8. 2 367 Its 2 12: 2936 
8 8222 | 
2 | 3 
; | | 
Value of the tea Le 146 146 16 5076 
Anſwer 587 16. 30%, 3 drs 4 | * 
| 5)16 
'4—1 Rem. 


E. 3. A hath tea, at $5. 69. per 1 ready money, but in barter 
will have 10s, per pound; B hath tobacco worth 184. per pound ready 
money; how muſt B rate his tobaeco per pound, that his profit may be 
equivalent with A's tea? 


3 3 „ E. 4. A hath 14 Cave, of raiſins 
As 8 SI x 6 at 64. per pound, for which B gives 
12 2-3 him 1 Cant. 3 grs. of cinnatnon; I 
— — demand how B rated the cinnamon 

102 18 per pound? | 
— 10 5 C. ra. d. Cavt. 
— C. d. Hg 1 6 3 
162)180(1 92; Al.. 4 4 
102 — . 
78 7 56 
= 3 of 
102)936(9d. | 7)336 
OR OR 
— 12748 
- 18 : Anſwer 45. per 1b; 


R. A, with an intetition of clearing 30 guineas on a bargain with 


B, rates hops at 164. per pound, that ſtood him in 104.—B, apprized 


of that, ſet down malt, which coſt 205. a quarter, at an adequate price; 
how much malt did they contract for ? 


d. d. d. 5. . 30 Guineas 
If 10: 16 7: 240=20 : 21 
N 1 — 
| —— 12)630 | 
110) 38410 | 3 
| | 5 = Anſwer 524 — 
127384 
325. The advanced value of the malt 
205. real value 
127. B gains per quarter 


7 _ 
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Ei. 6. A, in order to put off to B 720 ells of damaged holland, worth 
55. an ell, at 6s. 84. propoſes, in caſe he has half the value in money, to 
ive B thereon a diſcount of 10 per cent. the reſt A is to take out in 
ſaffron, which B, apprized of the whole management, rates in juſtice 
at 36s. the pound ; pray what was it really worth in ready money, and 
what quantity of ſaffron was he to deliver on the change ? 


Firſt, 5s.=2}720 Ells 


180 Real value of the 24 Difcount 
— holland | 
66. 8d. 72 5 2 216 | 
N 240 Adv. val. of ditto * C. 108 the _ money 75 
760240 | 
45 24=Diſcount at fl per cent. 
, C 
Again, as = 0 27 a 
| 20 180 
4320 | 43200648 (1 101. = 30s. Real 
. — 43 value of the faffron 
2 4 — per pound. 
108 | 2160 
| 20 20. 
30016  -432][0)43tolo( 16s, 


432 
72 Ib. Quant. of (af. deliv. 


E. 7. A has 100 reams of paper, at 8s. ready money, which in barter 


he ſets down at 10s. B, ſenſible of this, has pamphlets at 64. a-piece 
ready money, which he adequately charges, and inſiſts, beſides, on of 
the price of thoſe he parts with in ſpecie; what number of the books is 
he to deliver in lieu of A's paper, what caſh will make good the diffe- 
rence, and 88 much is B the homes by this affair ? 

d. 5. d. 
If 8=96 2 „ 

EY | 


SY 
I | 
96) 7200714. Barter price of the pamphlets 


100 Reams at 8 840. real 
Ditto at 10s Sol. advanced 
2 gl. A= 121. 105. B to have in caſh 
40lv. value of B's pamphlets 
X 40 Six-pences in a pound 


1600 Pamphlets to be delivered 


From 4ol. take 121. 10s. remains 271. 10s. What they ood him in; 
| *% B, in this tranſaction, gains 121. 10s, E. 8, 


j Value of the hea 


Le | 
Then, 240 Adv. value of the hol. 


wir 


LOSS AND GAIN. 139 


F.$- A and B truck; A has 14 Cav. 2 qrs. 25 Ib, of Farnham 4 
at 21. 19s. per hundred weight, but in barter inſiſts on three guineas; B 
has wine worth 6s. per gallon, which he raiſes in proportion to A's de- 
mand on the ballance; A received but a hogſhead and a half of wine : 
pray what had he in ready money ? 
Firſt, 14 Cat. 2 grs. 25 Lb. at 3. 35. per hundred weight, = = 46/. 76. 
67d. the advanced value of A's hops. 
1 . 5. 
If 2 19 = 59 „ 
6 


| 59) 5 44d. 25 the advanced mou of B's 
wine per ge Now 14 Hhqd, = 94 gallons, at 6s. 44d. 3 
6 41 3+ = 5 
944 = = 109 i 1 | 
£e 30-5 1 2; Value of B's wine 
7 = Value of A's hops 
16 2 12 59 In ready money, Anſwer 


XXV. LOSS AND GAIN. 


p a rule by which men of trade and buſineſs know what they get by 
retailing goods ; and in caſe of damage, what they loſe by ſelling it at 
any given rate; and whether they gain or loſe, to know at what rate per 
cent. 

In this rule there are 3 varieties. 

1. To know what is gained or loſt per cent. 5 | 
2. To know what it ſhould be ſold for to gain or loſe ſo much per cent. 
3. Havin gained or loſt ſo much per cent. to know what it coſt. 
4. There being ſo much gained per cent. when ſold at ſuch a price, to 
know what is gained per cent. when ſold for more, or what is loſt per 
cent. when ſold for leſs; 

RULE. When there is gain per cent, add the gain per cent. to 100. 
but when there is loſs per cent. ſubtract as much as you loſe per cent. 
from 100/. the ſum or difference is the third number in the rule of three. 


E. 1. Bought 240 yards of cloth, at 14s. 6d. per yard, and ſold it 
again at 18s, per yard; what did I gain by the whole! | 


64. 4) 240 yards, at 145, 64. 240 yards, at 185. 
14 „ 
„„ aþ)432þÞ 
120 | Api 
— 5 216 Sold for 
20034860 | 174 Coſt. 
C. 174 Coft Anf, 42/, Gained 


T 2 ; 2 Again, 


149 10088 AND GAIN. 
A , anfirered by s Pcb method at the end of practice; ſe 
Lo ; 


Thus, 240 yards at 183. od. 22160. Sold for 
240 ditto at 145. 6d. =174d. What coſt 


Anſwer L.42 Gained thereby, as above 
Mr. Vyſe' 8 . in his Key to the Tutor's Guide, is 1021. 


E. 2. If 276 fodders of lead, each 194 hundred weight, be ſold for 
2551. at 5 months credit, and 2 111. per cent. per . the 


queſtion is how much the whole ready money ? 
£ > [3a - ky 
+11 
111 Amount 


— L L. Le Le . 4. 
Tam, If r 3 9-12 7$ Ter Anf : 
E. 3. If by felling cloth, at 5s. per ell, I gain 8 per cent, what 
all I gain per cent. if I fell the ell at Gr 3d4.? 5 | 

| Firſt, 100+8=108/. amount; then 


. . Le 
Mm 208 3; 7 3 * 135 From which | 
2 Subtract _ 


Remains 35 Anſwer 
Mr. Webiter, in \ His Arithmetic, makes the anſwer only ro/. 


E. 4. At 58. per dozen I gain 77. 107. per cent, how much ſhall 1 
gain per cent. if I ſell the dozen at 55. gd. ? 
_ 1001. + 71. 10s. = 1071. 10s, amount 
; . | S. . d. 'B 5. d. 
Then, is —_— RE OD: 2! Amount 
; 1 8 From which deduct 100 0 0 
Anſwer 23 12 6 
Mr. Stonehouſe's Rear inhis Arithmetic, is only 87. 1286. 64. 
E. 5. Suppoſe I ſell goo deals, at I NN and 91. per cent. 
loſs, what 48 1 loſs by the whole quantity ? - 


Firſt, from 100 
h = 
— J. J. 4. . l, . „ : 
Then as gr i 1 28; 22-86 34. 6 the ric 
of the deals, at 1 5 each, EEE Sari 8 — ” 


TE . Anſwer. 3 1 94 


Mr. Dilworth's niſi to this queſtion | in the ſecond edition of his 
_ Arithmetic, is only 21. 165. 3d. 


E. 6. A Mancheſter tradeſman going to a fair, ſold fuſtins for 1 15. 64. 
the end, wherein was gained 1 5. per cent. but ſeeing no other tradeſman 
had fo good, raiſed them, at the latter end of the fair, to 1 25. the end; I 
demand what he gained per cent, W this laſt ſale ? 


Firſt z 


or 
ne 


at 


Ae 


ce 


his 


2 


an - 


1 
|, 


. 5 19 94 What coſt him | 
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- Firſt, roo+15=115/. the amount; then, | | 
| 4 


0 4. 4. : 1. Ss, 9 : 
As 11 6 : 115 :: 12 : 120 The amount per cent. 

»*. 120100 201. per cent. Anſwer. | 
Mr, Hill's anſwer, in his Arithm. page 289 is only 15. 13s. fd. A 


E. 7. Suppoſe I ſell 1 hundred weight of hops, for 61. 15s and gain 


251. per cent, what would have been the gain per cent. it I had fold 


them for 87. per hundred weight? 
Firſt, 100+25=12 75 amount; then, 
„ „ Yo 
As 6 15 : 125 :: 8 : 148 2 114 Amount per cent. 
Then, 1481. 25. 114d.— 100 =48/. 25. 114d. Anſwer. 
Mr. Walkingame's anſwer to this queſtion, in his arithmetic, page 
70 3d edit. is only 291. 125, 7d. . + | 
Note, The reaſon of theſe errors in the above authors, in queſtions 


ol this ſort, is by making the gain or loſs of 100/. the ſecond term in 
the ſtating, inſtead of its amount (in caſe of gain) or deduction in caſe 


of loſs. Some of theſe queſtions have been remarked by other authors; 
but as my readers ſhduld not be at a loſs to ſolve queſtions of this ſort, 


TI thought it neceſſary to give them a * in this treatiſe. 85 
E. 8. If by ſending pewter to Turkey, and parting with it at 2524 
per pound, the merchant clears cent. per cent, what does he gain in 


Holland, where he diſpoſes of the hundred weight for 8/. ? 


„ x 
3 5 
8X7X2=113 
„ 587224 
% 86 743d. = 6s, 23d. 
11 13 - 5 ben from 8 © © 
| 2 1 | „ N 
6 23 2 5 | e * 


2)11 | 19 635 2 1122 Sold for at Turkey | 8 © 23 Ren. his loſs 


* 


E. 9. Sold a repeating-watch for 50 guineas, and by ſo doing loſt 17 
per cent, whereas I ought in dealing to have gained 20 per cent. then 
how much was it ſold under the juſt value? | | 


Firſt, 100 And, 100 
» 3 
83 5 120 
5 J. Z. „ „ | 3 
Then, if 83 > 100 :: 52 10 (= 50 guineas) YG 63 512 
MW J. 1 > Sh 


| Again as 100 * 120 :: 63 r 76 1 of Wear 
mY „ | | . 42 10 o Sold for 
| | Anſwer 23 8 of Under val. 
| E., 10; 


— 
br . 
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E. 10. Bought hoſe in London, at 45. 3d. the pair; 1 ſold them 
afterwards in Dublin at 6s. the pair, now taking the charges at an aver. 


age to be 2d. the pair, and conſidering that I muſt loſe 12 per cent. by 


remitting the money home again, what do 1 * per cent. * this 
article of trade? 
Firſt, 4. 34. hh 24. = 45. 5d. prime coſt and charges. 
| . . * 1 
„ .-6-/:; 60; :- 135 16 11T or 
Again, 100—12=88/, - 1 
JV „ a 
Alſo, as 100 : 88 :: 135 16 114 : 119 10 114 The amt. 
i Subtract 100 0 © 


| Anſwer, Gained per cent. 19 10 114 


xxvI. ALLIGATION MEDIAL. 


EACHETH how to mix or unite many ſimples, or particulars, i into 
one maſs or ſum, according to any price or ſum required. 


RULE. Multiply each quantity by its price ; then ſay, as the * 
of all the quantities, is to the ſum of the faid products, fo is any part of 
the mixture, to the mean price of that part. 

PRoor. Find the value of the whole mixture, at the mean price or 
rate, and if it agrees with the total value offythe ſeveral quantities at 
their reſpective prices, the work is right. 


ExAMPLE 1. A farmer would mix 24 buſhels of wheat at 65. per 
buſhel, with 40 buſhels of RR at 3s. per buſhel, what will a buſhel of 
this mixture be worth ? | | 

Buss. 4. 
Firſt, 24 multiplied by i its price - Ee = 144 Value of the wheat 
And, 40 by ——— - 3= 120 Ditto of rye 
„ | Sum 264 
Then if 64 : — Hs I n 


Gags 14d. Anſwer, 
255 
87 
12 i 4. 144. = 198 grs. which 5 


64096 14. tiplied by 64, the number of buſn- 


8 = cls = 12672 = 4 = 3168d. 8 
3 12 N proof. 


„„ ©@A, Wwawud © Hou <4 
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E. 2. 3 hoſtler mixed provender for his horſes, viz. 18 buſhels of 
oats at 25. 1d. per buſhel, with 16 buſhels of beans at 45. 9d. per buſhel, 


and 13 buſhels of malt at 3s. 10d. i baſe; 1 demand what a buſhel 
of this mixture is worth? 


. 


Zu. b 4. * : 
18 N 25 = 450 
Firſt, { 16 XN 575 = 9123 
13 X 46 = 598 


As 47 : 1960 22 1 
| I 


450 7960041 * 4. 38 = 35 57d 33 Anſwer 


XXVII. ALLIGATION ALTERN ATE. 


9 that by which the particular quantities of every ingrediant in any 
mixture are found; when the particular rates of every one of the 
ingrediants, and the mean rates, are given. 


RULE. 1. Place the rates of the ſeveral things one over another, and 
the propoſed price of the compoſition againſt them; then link the 
ſeveral rates ſo together, as that one greater than the mean rate, or price 
of the compoſition, may be coupled to a leſs; then take the differences 
between the mean rate and the ſeveral prices, and place each of them 


_ againſt its yoke- fellow; this being the reverſe of alligation . 
may be proves thereby. 


„ Exaneie 1. A grocer weak mix ſugar of 1cd. 5d. and 4d. per 


pound, ſo that the = a, may be worth 64. per ogy what 
quantity _— he take? 


„ d. 

= | 2+1=3 at 10 20 
6 4t 5 Anſwer 

4 4 at 4 + 

11 11) 

Proof 6 


Having linked the ſereral rates, agreeable to the rule (whereby it is 
Plain that theſe rates will admit but of one way of linking) then the 
difference between 6, the mean price, and 4, viz. 2, 1s placed againſt 
10, its yoke- fellow: the difference between 6 and 5 is 1, which is alſo 
placed againſt 10 its yoke-fellow ; and the difference between 6 and 
10 is 4, which; becauſe it has two yoke-fellows, is placed againſt 

them both, viz. againſt 5 and 4; ſo that as oft as the grocer takes 
216. at 104. he muſt take 4 1b, of each of the other two ſorts to make 
up 10 mixture. 
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35. 64. per buſhel ? 


Note. The differences are not only the quantities, which anfwer 


the queſtion ; but any other numbers, in the ſame proportion as they 


are, will anſwer the queſtion as well. ; 
For —ͤ—œũↄ— © +” a - - > 3 GAs © w ew » © ©'wS 3» 45 4 


All multiphed by ....... — —ämäꝛ Uꝛ)Uynhh˙² ͤ ³ 3 3 

Produce the proportionass 9 12, 12 

Theſe multipli by — — 22 222 * Fx. 4 
| Produce theſe numbers in the ſame ratio, 36, 48, 48 
and fo on, in infinituni, . | | | 


E. 2, A miller hath four ſorts of meal, viz. one ſort at 6s: 84. 


another at 55. 6d, the third at 4s. 4d. and the fourth at 3s. 8d. per 
| buſhel; but he is deſirous of mixing ſo much of each fort together, 
that he may ſell it at gs. per buſhel ; how much of each ſort muſt he take ? 


d. 80 161 8021280 .: The ſeveral rates being linked 
68 =] 8 at J 66= 528 2 together, and their reſpective 
52 6 5282 312 L differences placed againſt their 
44 J20J {TU 44= 880 } *. yoke-fellows, as before, you will 
| — 3 —— find 16 buſhels at 8od. 8 at 66d. 
,— lo) zooſo 6 at 52d. and 20 at 44d. will 
— — compoſe the mixture required. 
Proof 60 | 


Note. - Examples of this nature will admit of as many anſwers as 
there are different ways of linking together a larger price and a leſſer 
than the mean rate propoſed. 85 | | 


XXVIIL ALLIGATION - PARTIAL. 


8 when the particular rates, the mean rate, and the quantity of one 
1 ingredient, is given, to find the quantity of all the reſt of the ingre- 


dients. This is called alligation partial, becauſe a part of the mixed 


ingredients only are given. 


RULE. 1. Take the difference between each price and the mean 


rate, as in the laſt rule. | 


2. As the difference oppoſite to the known quantity, is to the known 
given quantity; ſo is any other difference, to the quantity of its op- 


te name. 


Exzareis 1: A farmer being deternũned to mix 12 buſhels of 


wheat at 6s. per buſhel, with rye at 45. barley at 3s. and oats at 2s. 6d. 


per buſhel; I demand how much rye, barley and oats, muſt be mixed 
with the ſaid 12 buſhels of wheat, ſo that the whole may be ſold for 


42, 


ſo t 


20 


145 


| | . f 
Def bu. 12 : „% To be mixed with 
A. 55 3» 36 $ 30 : Goof barley þ the 12 buſlicls 
x 6 1 12 of oats of wheat, 


All examples belonging to this and the following rule; may be proved 
by the rule in alligation medial. 3 5 5 

Note, A compoſition made of 6 buſhels of wheat at 5 2d: per buſhel, 
12 of rye at 48d. 30 of barley at 364. and 6 of oats at 30d. per buſhel, 
will bear the mean price of 42d. or 35. 64. per buſhel ; you muſt obſerves 
that in this compoſition there are only 6 buſhels of wheat, but the de- 
mand is 12 buſhels ; therefore the proportion above is foutil thus: 

As the difference annexed to the branch, is to the other particular 
differences, ſo is the given quantity to the ſeveral quantities required. 

To find how much rye, barley and oats muſt be mixed with the 12 
buſhels of wheat, ſay; if 6 buſhels of wheat require i 2 buſhels of rye, _ 
what will 12 buſhels of wheat require? Anſwer, 24 buſhels of rye. 
And by proceeding in like manner with the other mixtures, you will 
find their reſpective proportions as in the preceding work. x 


E. 2. A tobacconiſt has by him 120 15. of Oroonoko tobacco, 
worth 25 6d. a pound; to this he would mix York-River ditto at 204. 
and other inferior tobacco at 184. and 15d. a pound; as will make up 
a mixture anſwefable to 23. a pound; whit will this parcel weigh? 


| - 2 Diff: Abs iff 


30 44649219 8 If 19 : 120 :: 6 
Ev! — 618 8 
24 18 8 8 

6. 


19)7:0(374218: of each of the 
57 other ſorts muſt bs 
— mixed with 12016: 
150 of the quant. given; 
133 Anſwer: | 

8 A | I 7 - : 

E. 3. What quantity df gold; at 15 16, and 18 Carats fine; muſt 
be mixed with 80 ounces of pure gold; viz: ſuch as is 24 caracts fine; 
ſo that the compoſition may be 20 caracts fine ? 4 
| ON Os ON; 


0 4+5Þ+2=11 N As 11: 80 :: + 
iS | MY ; . | 
a 
iG 


15 on 22 


* 


4 


20 


I 
= - © = . A 3 BR: X\ 2 

| 4 * 11) 320029 b. of 18, i g, and 
| | | | 16 caracts fine; Anſ. 
U | : 7 XXIX. 
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XXIX. ALLIGATION 


TOTAL. 
I when the price of each ſimple is given, alſo the mean rate and 


quantity of the compound, to find wy much of each — wilh make 
that quantity. 


* 


RULE. Say, as the ſum of the differences, to the 3 given, 
fo is every particular difference, to its reſpective quantity. 


EXAMPLE 1. 


A brewer bath three ſorts of beer, viz. at 9d. 11 


and 18. per gallon, which he would mix together, and the whole mix. 
ture to contain 60 gallons ; how much of each ſort muſt be taken that 
the mixture may be worth 109. per gallon ? 7 


d. 


Sum 


8 


PROoOr. 


gall. 
8⁰ 


; 


gall. „ 
As 50 614 the value of the; whole mixture :: 1: 10 


the mean price 8 


- & * 


vs % $63 


8+3=11 


Differences 


435 fat 


13 Per gallon, Anſwer. 


18 


gall, d. 


E. 2. A mixture of wine is to be 2 up, conſiſting of 1 30 quarts, 
from theſe five ſorts, whoſe prices are 74. 8d. 10d. 14d. and 1 5d. a 
quart ; and the whole is to be ſold at 124. per * how much of each 


| fort muſt be taken? 
Firſt 2 


Third way 


12 


- Differences, 


7 


” 


11} 


10 


1 7 


d. 


8 


N way. 


Differences. 


— — 


* 
— «s 


— 


Sum 


IF 


=# 21 


4+ 2=6 
„ 
Rl 
— 3 
— 2 


19 


tur 


0552 5 21 5 


ALLIGATION TOT. ff 
pie" by the laſt 3 way thus: Oy 


1 3835 quarts, at 154. and 144. . qt 8 wa 
= 1715 quarts, at 104. 8d. and 7d. Ant: , 


Now as alligation anfwers not queſtions compleatly, that is, does not give 
all the anſwers ſuch. queſtions are capable of; and, perhaps, not always 
thoſe that ſuit the occaſion ; I ſhall thew, fas the ties of my in- 

nious readers, how this inperfection of common arithmetic is ſupplied 

y Algebra, and all the Pg anſwers to any POL may be clearly 
x- cably diſcoyered. 


E. 3. A tobacconiſt hath three ſorts of tobacco, viz. one at 2s. = | 
per pound, another at 20d. per pound, and a third fort at 16d. per poun 
of theſe he would make a mixture to contain 56 pounds, that may be fold 
for 22d. per pound; how much of each ſort muſt he take? 


e that at 20d, per pound 


4 = the quantity of that worth 25, 8d. = 32. 
t 5 
a 3 = that at 164. per pound 


Then 1 | aÞeby=56 

And 2 - | 32a+20e+16y==1232 
I-—&a 3 | e+y==;6—a | 
2—32a 4 200+ 16y=1232—328 
X 16 5  I6e+16z—=896—168 
= 6 | 4e=336—162 

G=4 7 e=84—44 

3.9 8 52834 —28 


Hence it is evident Gam the 7th ſtep, that the quantity 5 by a a 


' muſt be leſs than 21, and (by the 8th ſtep) greater than 9Z ; that is, a may 


be any number between 21 and 94; whence 12 anſwers flow from the limits 
of a only, and by preceeding with each Sage . of a, all the anſwers | 
in whole numbers may be obtained. g 


If there be more than three quantities Se in the queſtion, the 
work will be more large; becauſe the limits of ny the quantities above 
two muſt be _— | 


E. 4. Avintner would mix four ſorts of wine together, viz. one worth 
75. 4d. a ſecond worth 45. 7d. a third worth 3s. 8d. and a fourth worth 
25, 9d. per gallon ; how much of each ſort muſt be taken to make a mix. 
ture of 63 gallons, to be ſold for 55. 6d. per gallon without loſs ? - 


| 4. d. a 

| as 4 > 2 & 0-8 

= CS : „ 
Fut, let 5 1 e quantity 1 "EI: Is 
„ e re We RS 

The mean rate . 


Us. | Ta Then 


7 EXCHANGE, 


Then 1 | abbey +a=s;3 
And 2 88+ 55e 447 3304158 
1 3 | ehy+z=63—e 

2—882 | 4 | 556+443+331=4138—880 
3X33. $ 336 ＋330⁰ 33)=2079 —334 
4—5 22eþ 11y=-2079——55@ 
611 [7 | 2e+y==189—5a 

3x55 | 8 | 55eþ559+55u=3465—554 
8—4 9 110% T2222 334 —693 


9 11 lo | 2A =34—63 

Suppoſe [| 11 | a=22. Then 5110, and 34a=66 
per 7th I2 | 2eþj=189q—za=79 | 
I2—2e {| 13 | y=79—2e 

per 3d | 14 ep SÞum=6bz—a=41 
14— 15 |y+u=41l—e | 

I5—13 | 16 | z=e—38 


From the 8 and tenth ſteps it appears that the quantity denoted hy 
a, muſt he leſs than 374, and greater than 21 ; whence 16 anſwers flow 
from the limits of a. Then if @ be put = 22, by the 13th and 16th ſteps 
it appears e = 39, H = 1, and z ; and thus proceeding with each 
fingle value of a, above 120 anſwers may be found to this . in 
whole N in frachzans „infinite. 


\ 


XXX. EXCHANGE, | ''# 


Cre in finding the true ſum or value of one country coin, &c, 
equivalent to any given ſum or value of that of another country. 


The par of exchange is fixed, and ſtandard value of foreign coins, &c, 
expreſſed in ſterling money of our own; it is ſo called, becauſe i in exchange, 
one equal value for another is given, 


The courſe of exchange is the current price, and is always unſettled, 
being ſometimes above, and ſometimes below the par; according to the 
various circumſtances and accidents of trade, and nations, | 


Money in the bank of other kingdoms, is finer or purer than that which 
15 current, the difference of value in each is called Agio | 


As it would be endleſs to treat of every kind of exchange, I ſhall only 


give a few examples of the exchange of England, with a few of the chief 
countries in Europe. 


Firſt, with FRANCE, 


At France, accounts are kept in | 12 Deniers FI 
livres, ſols and deniers, exchange 20 Sols } mak * Livre 


being made by the French crown, | 3 Livres Crown 
. par is 4% 64, ſterling. 5 8 


Firk, 


py Mis wy 


- on a 
to ——_ French into fecling, 
As age French is to * given rate, fo f 18 the glee French 


| to the ſterling required. 
g, to change ſterling money into French, 


RULE. As the rate of exchange is to one crown, ſo is the ſterling | 
ſam, to the French required, 
Note. The ſame pr, 5 muſt be e with moſt of the — 


countries. | I 


FRI RF , - 20 * 3 
, - na th x r ; 8 9 
A n * 4 2 <-> — „ 
8 . n eee = IN , Mo . 2 
N a 4 8 n . 4 T4; _ 2 13 = 
I 4 - Ses 1 


EXAMPLE I, What 88 . 3. Change 649 crowns, 12 
ney muſt a merchant pay in London, fols, 8 deniers, at 564. per crowng 
to receive in Paris 2000 crowns, into ſterling ? 


| gxchange at 544. per eroun? &. c. „ell. dex. 
A 3 7 5 2000 If x 3.56. ** „ 13-4. 
y 12) 108000 ok | = | E 
K To 60 38412 
| 2009540 15 e 
i Anſwer C. 4; 38 455955 
= * Spy 5 
E. 2. What number of crowns 2765712 
muſt be paid in Paris, to receive 2304766 
in London 450. exchange 544, — — 
per crown? 72]0Jz581 331[2(358514.= 
„ kf 
„ 45545; 1 3! 40 — n 
- WR 20 421 : 
e. | | onde 360 
; x 9009 613 
| 12 576 
, = 9) 108000 - -.: 8 : 
* 54 — 
| | 6) 12000 131 
Anſwer 2000 Crowns 592 
y — IS 
SE, 7210)236]8(3 
| | — 
20 


E. 4. Change 1497. Je. 74d, ſterling, into French erowns, ex- 
change at 564. per crown ? 
] ge 4. „ c. fols. den. 
e 56 5 1 33 149 7 74 ö 640 „ man, 
% | - . 


— - +. 4. + 
OLE nes 6 " 
n 2 
* . 2 5 r F 
Fs —— — 7 


. PR 


r 
n 


77 


SILLY l Pe rw "_— * 

* * n * "= 9 2 * a 7 2 2 + = * 8 Ne” 8 p os Nee —_ 8 2 1 
8 — =. E00 ore ER * _— 4 * D 8 * " 4 a * 5 
— — — —:ß— — — — — FF . ATI © 0 30 6 * 1 r 25 3 * 3 

r e e 0457 Re ee eee e e Vat ng = Py} 8 ro met OT - „„ S 
- 5 0 
» WN 5 „ — N . © 
* 


n. 


1 . * 
a — 
* Are " 


eight. 


150 | EXCHANGE. 
| | Second, with SPAIN. 
They keep their accounts in piaſters, reals, and maravedis, and ex, 


| change by the piaſter, whoſe par is 45. 64. ſterling 


4 Maravedis vellon, or 24 ma- Quartas 
; awe plate | 
84 Quartas, or 34 mar. vellon | 
16 'Quartas, or 34 maravedis plate Rial of plate } 
8 Rials of plate | Piece of eight, or dollar 
N. B. A Rial vellon is 47 of a rial of plate, and 7; of a piafter. 


aaks one Rial vellon 


B.. Change 630l. io ou money, exchange at $90: per 
185 of 5 ** a 


d. piece. £ — pieces. 
As 50 1 : 630 : 3024 the Anſwer 
E. 6. Suppoſe Spain draws upon London for 3024 pieces of 3, what 
ſterling money will this draft amount oy e at LINE " piece of 


ales; ho Sites £5 
r 2024550 WE Anſwer | 
E. 7. If I pay in Seville 1426 pieces of} 3, 4 rials, 26 maravedis, 
what 171 I draw my bill for at London, exchange at 544 id. per piece 
of eight? 
p. „„ ͤ h R.. a9 IT A | 
i 1 % $44->:: 1426 4 26 5 43% Ae 
8 Third, with ITALY. ay 


In Italy they keep their accounts in livres, ſols, and ee and 


exchange, by the piece of eight, or dollar, which is equal to 45. 6d. at par. 


12 Deniers Sol 
> _ ER en . s at | Genoa 
6 Livre, { Leghorn 


At Florence the exchange is in ducatoons, and at Venice by ducats. 


divided as follows, viz. 


6 Solidi make one groſs, and 24. 88 one ducat, 


E. 8. Suppoſe there be owing me, by a correſpondent at Genoa, 
640 dollars, how much Rorling does it amount to, exchange at $0 


per dollar ? 
Aol. d. = Gs Again, by nn, 
„ ͤů „„ . . 
| 640 4 of 4| 640 at 4 4 
208 6 1 
312 o 4/128 
12)33280 | | 3 
2[0)27713—4 Anſ. C. 138 13 4 as before 
(Anſwer £; oat . | 9 


1 


EXCHANGE. .- 151 
1 9. A merchant remits 1381. 13s: 4d. ſterling to genoa; how 
many dollars muſt he receive there, exchange at 5 2d. per dollar? 
d. _—. £4 5 © 
Ao © 7: ©. 19% 14 4 
1 8 20 
2773 
12 


52) 332800640 Dollars, Anſwer 

Nate, In St. George's bank at Genoa, accounts are kept in piaſters 
or pezzoes, which are divided into ſolidi and denarii, as the pound ſter- 
ling. Some merchants keep their accounts in lires or liras, ſolide, and 
denare, divided as before; this money is only one-fifth in value of the 
bank money. | | 

To change current money into bank, and bank into current, they 
muſt be proportioned thus; As 100 with the agio (that is the difference) 
added to it, 1s to 100 bank, ſo is any given ſum current, to its value 
in bank : and as 100 is to 100 with the agio added to it, ſo is the bank 
money given to its value current. | | 

E. 10. Change 110 guilders 12 ftivers current, into bank florins, 
agio 4 —4 per cent. 7 : | | 
'  " gil, fail. _ git. Pe guil. fl. gr. pen. | 

As 104 10% ::: 110 12: 1 6 1. 6 7 

E. 11. London is indebted to Genoa in 17101. 16s. 4d. for how 
many pezzoes may Genoa value on Londen, exch. at 744d. per pezzoe ? 
„dia. 4. l.. | 
 A$47E : 1 :: 1710 16 4 : 8644 the Anſwer. 

E. 12. Change 8644 Pex. 25. 6d. into ſterling money, exchange at 
471d. per pezzoe. 2 "nM | 

pex. d. e. 4... 8 

As 1: 471 :: 8644 : 1710 16 4 Anſwer 
Fourth, with PORTUGAL. | 


Accounts are kept in Portugal in milreas and reas, and they exchange 
by the milrea, which London gives from 55s. to 65. 9d. for the ſame. 


400 Reas make one cruſadoe, and 1000 reas one-milrea. 


E. 13. A merchant at Liſbon remits to his correſpondent in London 
doo milreas, exch. at 5s. 6d. how much ſterling muſt he receive? 


| $5, = 4)500 at 54. Od. 


6d. = TU 127 
Hoy 12—10 


Anſwer C. 137 10 


m. „ „%%% % „% Tg x 
Or thus, As 3 : 5 6 :: 500 : 137 10 Anſwer as above. 


. I 4+ 7 


x 8 EXCHANGE. . 
E. 14. How many milreas will 1566“. 65, 6d. amount to, exchange 
at 644. per milrea ? | 3 ; RE | 


d. mil. E 
n: 1566 6:6 
| . 8 
37326 
12 
{ 8)375918 
64 —— 
8) 5 — 
246 
5873—5J 1000 
| $) 46000 
00 3 
25 EY 8) 5759 __ 
Anſwer 5873 milr. 718 C reas 718—6 


Fifth, with HOLLAND, FLANDERS, and GERMANY: 
In theſe countries their accounts are kept, ſometimes in pounds, 
ſhillings, and pence, as in England, and ſometimes in guilders, ſtivers, 
and pennings. In Holland and Flanders the money is diſtinguiſhed by 

the name of Flemiſh ; exchange being made with London from 3os. to 
385.. Flemiſh per pound fterling ? | 


8 Pennings Gale - To change Flemiſh money in- 
2 Gtoats | Stiver | to ſterling, and on the contrary, 
6 Stivers Shilling ſterling into Flemiſh, is the ſame 
20-Stivers 5 < Flor. or guilder with that of France, only what 
24 Florins | S | Rix dollar was French there, will be Fle- 
6 Florins Pound Flemiſh mmiſh here. | 
5 Guilders Ducat | 


E. 15. A merchant in Ro! erdam remits 2827. 55. 3d. Flemiſh, to 
be paid in London; how much fterling money muft he draw for, ex- 
2 change at 34s. 2 _— ſterling ; re 


4. 4. 6 * 4. 
„n „ 3. 
1 | . 
* 5645 
4 12 L. n d. 


F. 16. Suppoſe a merchant delivered in London 1641. 8s. 62d. to 
feceive the value at Amſterdam in Flemiſh money; how many pounds 


# $6 4. . Le 4. a, Le 3. d. ? 
4 7: 34. 4. 7 64 87 74 5 3s 5 5 the anfwer 
To reduce Flemiſh pounds, ſhillings and pence; into guilders, _ 
> RULE: Divide the whole ſum when reduced into pence Flemiſh 

by 40 (the number df pence in on guilder) and the Wo" be 

| | | ers; 


wa UE == 


| EXCHANGE; | | 153 
guilders the remainder (if any) divide by 2 (che pence in one ſtiver) 


and the quotient will be ſtivers. | 
E. 17. In 4231. 8s. Flemiſh, E. 18. In 2540 guild: 8 ſtivers, 


how many guilders:? how many Flemiſh pounds? 
; | £» 7 guil. iv. 9 > 
. 233 ©» 2540 8=16 
a on, 
_ To 120101616 
F 200) 84608 
gail. flive — 


2540 48 22540 8 Anſwer L. 423 86. Anſwer 
Sixth, with VENICE. „ 
Money of exchange here is always underſtood to be ducats in bank; 
which is imaginary, 100 whereof make 120 ducats current money; ſo 
that the difference betwixt bank and current money is an agio of 20l. 
per cent. though the brokers have invented another agio to be added; 
which is more or leſs, according to bargain; 


The courſe of exchange of a ducat of the bank of Venice is ffom 45 


to 50d. ſterling. 
E. 19. Venice draws on London for 2350 ducats hanco, exchange 
at 47d, per ducat, how much ſterling money will pay the draught ? 

du 4d. au 7 „ SD 

A's 3} 47. t 2350 1 460 2+ meer 
Seventh, with POLAND and PRUSSIA, _. 

Dantzic and Koningſberg, exchange, with London by way of Am- 

ſterdam and Hamburgh; 270 Poliſh groſch being equal to 11. groſs 


banco in Holland 110, Poliſh groſch being equal to i rix-dollat banco 


._. 18 Penginged + + - | Groſch 
3 Groſch | Ditk in 

2 Ditkins Sexes. 
3 Sixers TT 
7 Groſch _ make one & Arch de Halber 
4 Arch de Halbers Florin or guilder 
3 Florins or guilders | I | Current 
4 Gilders | I 


E. 20. Change 2342 florins into ſterling money, 270 groſchi Poli; 
per pound Flemiſh; and 34s. 4d. Flemiſh per pound ſterling? 


2 . * or. 
J 
30 


Ci ME Es: 

7026001260 4 54 Flemiſh 

e „ 
I Agitn, 24 34 4 .:. 1-47 200 4 $5 

Or; as 1648 x1 :: 249815 3} 151. 145, 83d, Anſwer: 
e 1 ; 


2710 
8 
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„ | EXCHANGE. 
$7 5 Eighth, with RUSSIA. | | 5 

3 Copecs 9 \ Altine 2 Polpolitons 5 Poltin _ Irif 
10 Copecs F Grievener | 2 Poltins Rubble 


Q 


25 Copecs I Polpoliton | 2 Rubbles I Ducat / 
The Ruſſian rubbles are converted into florens current money of 
Amſterdam, and the current into bank money, according to agio of 
three or five per cent. and bank money into ſterling, according to agio 
of three or five per cent. and bank money into ſterling according to the 8 
courſe of exchange between England and Amſterdam. 
E. 21. In 6420 rubbles, 42 copecs, exchange 122 copecs per rix. 
dollar current, agio 3 per cent. 345. 64. Flemiſh per pound ſterling, . 
how much ſterling money? | | wet 


IR * 1 4 


2 
* 
k 
bw 

3 

<A 

4 


6420 42 : 
122) 642042(5262 427 Rix-dollars | = 
| -- WO . 5 

320 | 


322 5262 £2; Rix-dollars | lin 
244 * * 24 | EIS thi 
ö 34 | 
78 1 . 2 }Florins current. 


Fl. cur. Flor. ba. — — 

| %% 200-55 -:. ag | | 
Or, as 12566 100 : 1605105 2? 12773 2494 Flor, ba, 

Now 127733335 X 49 = 5109353335 Pence 
And 345. 6d, = 414d. Then, © 
4. . d. ; J. 8 | E 
As 414 3 1 3; 510935 321 2% 1234 2 10% Anſwer ey 
e Ninth, with IRELAND. | — 
In Ireland they keep their accounts in pounds, ſhillings, and pence 


Iriſh, divided as in England: but having no coins of cheir own, they wo 
are ſupplied by the different countries with which they traffic. 
The par of exchange between England and Ireland is 1007. ſterling 
for 108/: 6s. 8d. Iriſh; or 1s, Engliſh for 13d. Iriſh, a s 
The courſe of exchange is from 5 to 12 per cent, according to the 5 
balance of trade. ö o | k at 


E. 22. Dublin draws upon London for 3701. 7s. 3d. Triſh ex- 33 
change at 12 per cent. how much ſterling muſt London pay Yublin to ma 
diſcharge this bil? ! | | 5 | 
{03% | h | | J. J. . 6 WP 
„ | | As 11z-2 20d 73 M3 | 3 | | 
51798 | d. J. | TO 5, 5 


l . e e 1 bo 
an rr IS RIOT rib no „ rr 


WELL 


— 


1 | Or, as 26880 !. 100 2: 8888700 « 330 13 714544 Anf. 


. 2 — 


— 5 7 ——— TED n= IR" Rt Eon — 
. — — 
— 2 
— I 
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EXCHANGE. 155 
E. 23. London remits to Ireland 330/. 13s. 92d. ſterling ; how much 
Iriſh muſt London be credited with, exchange at 12 per cent ? 
; £. 4. | FX 4. d. 7 J. Fo d. 


As 100 5 112 * 330 13 73:2 IJ 3 the Anſwer 
Tenth, with AMERICA and the WES T.-IN DIES. 
Accounts are kept, and the money divided, as in England; their money 
is called currency. | | 
The ſcarcity of caſh obliges them to ſubſtitute a paper currency for 


carring on their trade; which being ſubje& to caſualties, ſuffer a very 
great diſcount for ſterling in the purchaſe of bills ofexchange, 


E. 24. Philadelphia is indebted to London 41684. 1 6s. 1 oEd. cur- 
rency, what ſterling may London reckon to be remitted, when the exchange 
is 150 per cent, „ | 

7 A 4. : J. 5. d. | J. S. d. 


3 150 : 4168 16 101 : 2779 4 7 Anſwer 


E. 25. A, at Paris, draws on B, of London, 1200 crowns, at 55d. 


ſterling per crown; for the value whereof B draws again on A 56d. fter. © 
ling per crown, beſides commiſſion & per cent, Did A gain or loſe by 


this tranſaction, and what? 


J. fo 24 8 
If 100 : 10 :: 275 ! 27 & the commiſſion 


Then 2757. ＋ 11. 75. 6d. = 2761. 75, 6d. = 66330d, 


Therefore, as 564. 3 1 crown :: 66330. 1184 43 crowns . 


Conſequently, 1200 — 1184 33 = 15 43 crowns, A's gain, Anſwer 


E. 26, V, of Amſterdam, draws on X, of Hamburgh, at 67d. Flemiſh 
per dollar, of 32 ſols Lubeck; aud on Y of Nurembergh, at 704. Flemiſh 
per florin, of 63 crutzers current. If V has orders to draw on X, in 
order to remit to Y at the ſaid prices, how would run the exchange be- 
tween Hamburgh and Nuremberg ? | I'M 

4. „ On 
As 67 „ 32 : 70 : 33 29 Lubeck, per florin, anſwer 


E. 27. M, of Amſterdam, orders N, of London, to remit O, of Paris, 


at 544. ſterliug per crown, and to draw on P, oſ Antwerp, for the value, 
3355. Flemiſh per pound ſterling; but as ſoon as N received the com- 
miſſion, the exchange was on Paris at 544d. per crown; pray at what 


rate of exchange ought N to draw on P to execute his orders, and be 


no loſer ? : 
15 d. Wet: a. d. | 1 5 d. 5. d. 
If 54 : 33 6 :: 541: 398 2 = 33 2 % Flem. anſ. 
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5 i d. 5. 4. - d. 
Ar length thus, x 54 33 : 34 
| h „ 8 
108 40² 109 
IT. 108 
3216 
402 
109)43416( 3984, % Anſwer 
327 
1071 
981 
906 
872 
34 


XXXI. COMPARISON of WEIGHTS and MEASURES, | 
S when the weights or meaſures of different countries are compared 


L together; and is a very neceſſary rule (of great importance to the 
merchant) to be aquainted with, my 


RULE. Place the numbers alternately under each other, in two N | 


pendicular columns, fo that there may not be found in either column two 
terms of one kind ; then the numbers in the lefler column muſt be multi. 


plied together for a diviſor; and the numbers in the greater column, 


where the odd term is, for a dividend; ; the quotient will be the anſwer, 


The work may often be * by en out numbers that are alike 
in both columns. 


ExAMPLE I. If 6 pounds of ſugar be et in value to 7 „ of 


ralſins; 5 pounds of raifins to 4 yards of ribbon; 10 yards of ribbon to 


40 nutmegs, and 7 nutmegs to 18 pence what is 3 pounds of ſugar worth? 


6: Sagas 7. Radking - Then, per rule, 7 
5 Raiſins 4 Ribbon a | 
10 Ribbon 40 Nutmegs | 28 
7 Nutmegs 1 Gr 40 
8 | 3 I | 1120 
And 6 3 
2 20160 
30 3 
10 2 1ſ00)604]80(28 
300 _— 
7 184 
| 2S 
4 28 3 „ =: >. E. 2. 


kd yas 


- Ma as 


- 


find the anſwer by the rule of "Y VIZ, 


SINGLE POSITION. 157 
E. 2. If 10016. at Copenhagen be equal to 80 1. at Rome, and 


| yo0lb. at Rome be equal to 114/6, at Madrid; how many. pounds at 
Madrid are equal to 18005. at Copenhagen? | 


J. lb. 3 
100 So Then, 80 X 114 X 180 — 1641600 
100 = 114] And 160 X 100 = 10000 _ | 
180 
Alſo 10900) 1641600 (164 r pounds, the anſwer 


E. 3. Suppoſe 10015. of Portugal be equal to 92/6. of Antwerp, 
and 100/6. of Antwerp be equal to 11016. at Lyons; how many Poon 
at Lyons are equal to 60/6. of Portugal? | 

"_=_ fs | And. 92 X 110 K 60 = 607200 

110 | And 100 X 100 = 10000 


Alſo 10000) 607200(b0 {575 pounds, the anſwer, 
x XXXII. POSITION; 


ORs. | . 
THE RULE OF FALSE, | X 


. ſo called, becauſe We ſuppoſe, or make a poſition of fome uncer- 


tain numbers, in order that by reaſoning from them we may gain 
the true number ſought; and becauſe thoſe poſitions are altogether at 
random, or adventure, the rule is alſo called falſe. 

The uſe of this rule, before the common knowledge of algebra, was . 
much more conſiderable than fince ; becauſe that art ſupplies theorems 


for reſolving all kinds of queſtions m this rule in a better and more 


curious manner than here. 


- Some authors have entirely diſcarded it, and others poſtpone it, as 


obſolete, and of little uſe fince algebra; but, in my opinion, it is a. very 


good approximation, - and in exponental equations, as well as many 
other things, ſucceeds better than any other method, and is very uſe- 
ful in ſolving many intricate problems, not only in arithemetic and 


algebra, but in the more abſtruſe parts of the mathematics (as Mr. 
Emerſon remarks in his Cyclomatheſis, page 151) where he ſays, in 
many difficult problems, there is hardly any other way to come at a 
ſolution, but by this method of trial and error. 

Queſtions in this are performed by one or two ſuppoſitions; if by 
one, the rule is faid to be of ſingle POR if two fuppoſitions are 
neceſſary, it is called double poſition, 


SINGLE POSITION. 


RULE. Make choice of ſome fit number, and proceed with . 
according to the nature of the queſtion, as if it were the true number, 
and if you find the reſult either too much, or too little, you may they 


Az 


158 SINGLE POSITION. 


As the reſult of this poſition is to the poſition, ſo is the given num 
ber to the number required. 
13 I, What ſum is that, of which the half, third, and fourth, 


e 8201 
S che ſum to be 96 e if 104: 96 :; 520 
2 is 48 520 
Lig F L is 32 | 
The I is 24 : 192 
3 480 
Reſult 104 0 | 6 | | 
| — 104) 499200480 Anſ. 
416 
For the half of 480 = 240 = | 
The third _ ..... = 160 . 832 
And the fourth = 120 832 
Sum = $20 20 Proof 285 7 


E. 2. A, B, and C, buy a parcel of timber, which coſt 481. and 


it is agreed that B ſhould pay a third part more than Me and C a fourth 


part more than B; what ſum muſt each pay ? 


Suppoſe A pays 3 '3 : 12 A's ſhare 

Then B's part is 4 Then, as 12 * 48 4 16 B's ſhare 

AW [s: 20 C's ſhare 
Refult 12 2 1 


E. 3. A ſchoolmaſter being aſked how 1 many ſcholars he had, fois; 
if had as many, half as many, and one-fourth as many, 1 ſhould have 
198 ; how many had he ? E | 


Suppoſe he had 16 | If 44 : 16 2: 198 
Then, as many 16 | „ 
— - $3 - 111 8 
One fourth ditto 4 | 198 
he 44)3168(72 Scholars 


Anſwer 
E. 4 An old woman of above threeſcore and ten, | 
Has buried feur huſbands, and married again 

To Ferry the mugman, a bagpiper rare! 

And none can with him for _— muſic compare; 
The muſic be play'd pleas'd the old woman much, 
Till. foe hopp d, and fbe caper'd about without cruth. 
Though wrinkled and wither*d—no tooth in her head, 
Yet money ſhe had, and ſbe got married: | 
To hes bagpipes foe mov'd, coith one Foot i in the grave, 
For all her delight was a huſband to haue! 
The ſum of both ages one hundred years are, 
Wanting ffvue—and one-fourth of her age I declare, 
Ts the age of her huſband ;—now Tyro youll find 


J 


T4 he er” sage; with his Jponſes Je hind, \_ Suppoſe 


ws Hons 1 IT I — 


Suppoſe the wife's age to be 60 23 
Then the huſband's will be 15 e 
We” Sum 75 
ken, as 75 60 :: 95 The ſum of both their ages 
| | +. | 


|  75)5700(76 The wife's age 
Then, per queſtion, 764 = 19 The huſband's age 
LL . Proof 95 | | 
E. 5. A man overtaking a maid driving a flock of geeſe, ſaid to 
her, How do you do, ſweetheart? where are you going with theſe 80 
ſe? No, Sir, ſaid ſhe, I have not 80; but if I had as many more, 


half as many more, and 20 geeſe beſides, I ſhould have 80; how many 
geeſe had ſhe? | 


Suppoſe ſhe had 20 Then 80] As 50: 20 :: 60 
Then as many 20 — 20 60 
| One-halfas many ,10 | Pe. 50 200 | | 
Sum 550 | 224 Her flock, Anſwer 


XXXIII. DOUBLE POSITION. 


JS when two ſuppoſitions are uſed, becauſe here the numbers cannot 
be parted to find the anſwer as before; therefôfe, when we make 


two ſuppoſitions, and miſs in both, obſerve the nature of the errors, 


whether they be greater or leſs than the number propoſed; and accor- 


dingly mark them with the ſigns For; and place them againſt their 


proper ſuppoſitions; but if with either of the ſuppoſitions we find the 


number that anſwers the queſtion, the work is done. | 

| When the errors are equal, and have unlike ſigns, half the ſum of the 
ſuppoſitions is the number ſought: . | 
RLE. As the difference of the errors, if alike; or their ſum, if 
unlike, is to tbe difference of the ſuppofitions ; ſo is either of the errors 
to a fourth number; which added to the ſuppoſition over-againſt it, if 
leſs, or ſubtracted ſrom it, if more, gives the number ſought. 


ExAMPLE I. A man agreed to thraſh 60 buſhels of corn, part of it 
wheat, and part oats, at the rate of 24. per buſhel for the wheat, and 
144. for the oats; at laſt he received 8s. for his labour; how much of 
each did he thraſh? ; | | | 
| Suppoſe there were zo buſhels of wheat, price 60 pence 
Then there are 30 buſhels of oats, price 45 pence 


Too m.]. 108 


There ſhould only be » 5 Ss» — «an <2 96 
Firſt error + 9 


DOUBLE POSITION, = ox 


— NO ute et 8. SIA 


. ee ee 


2x60 'DOUBLE POSITION: 
Again, ſuppoſe 20 buſhels of wheat, price = 40 pence | 
Then there will be 40 buſhels of 'oats, price = 60 pence 


Tc ER co odunretcs 100 
EDN 
| Second error 2 ＋ 4 
8 Sup. er. 8 
3099 I Then 180 : Allo 9 . 
— *. : „ | . | T7 
180 120 = 41 -- 60 Diff. ofprod. | Diff. of the errors 
Therefore. 5)60 1 Poor. 
| 12 ba. of wheat | Os — Y 
Conſequently there is 48 Ditto of oats " And. 48 25 = 2 22 
Total 50 1 | — 


E. 4: A gentleman finding ſeveral brain at his do gave each of 
them 3d. a-piece, and had 5. remaining; he would have given them 44; 
a-piece, but wanted 7d: to do it ; how many beggars were there ? 


Tn © the No: of beggars 14 And 14 
3 4 
42 5 
+_5 ag | 
ny 47 49 His money alſo 
47 
| | The firſt error + 2 
Again, ſuppoſe the number to be 10 And 10 
„ — 
30 „„ „ 
* eee 
. + © 33 
3 
Second error — 2 
Sup. er. : , 
I 2 2 2 
| 23 * 2 N 
20 28 3 


12 Beggars, the Anſwer 


E. $; Double my money for me; ſaid A to B, and I will give thee 
64. out of the ſtock, with the remainder ; he applicd in like manner to 
C, with equal n and gave him alſo 64. he repeated this propoſal to 


D, and then 64, was all he hed to give. Pray Wau ſum had he to begin - 
Suppoſe | 


with | ? 


0 
8 


in 
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Suppoſe he had 104. FARE Again, ſuppoſe he had 74. 
Then 10 + 10 = 20 In Then 7 + 7 = 14 | 
Alſo AQ) — 6 = 14 f 14 — 6 = 8 
. 14 + 14 = 28 EO 8 +8 16 
28 — 6 = 22 5 16 —Z 6 10 
22 + 22 = 44 | 10 ＋10 2 20 
44 — 6 = 38 20 — 6 =14 
1 85 Too much Too much alſo. 
Sap. er. Then 38 266 | 
„ e 
1 24) 126(51d. Anſwer 
266 140 | * 
es, 8 6 
— 
| | 24) 24ʃ4 | . 
E. 3 When firft ife 54 fon knot was tied Suppoſe her age to be . 13 
elwixt my wife and me, | Then (per queſt. ) he will 
My age did her's as far exceed, | 
” te cs times 25 oth ace be 1 3 * 8 IN 
But when cn and half ten years, 13 +10 — 5 = 28 3 
We man an wife lad been, | 39 10 +5 = 54 2 
Her age came ufe as near to mine | 38 X 2 = | 56 = 
> «phe is to ſixteen. i 2 | i 
at bot r ages an ra N 5 - 
Now roll ie 5 3 2 Firſt error — 2 
Again, ſuppoſe her age to be 17 Sup. er. 
Then (per queſt.) he will be 17 * 3 = 51 13,2 
17 + 4 r 17 1 
$I IO TCS S S 66 IA — — 
32 & 2 h„h)DyV)H 5 64 * 34 26 
| | Second error ＋ 2 | | 
2 34 Then 15 Xx 3 = 45 years, his age when married 
2 15 ＋10 + $= 3o her age | At the time pro- 
— — 45 +10 + F= 60 his age J poſ ee. 
4) 60 PE 


15 Years, her age when married | 

For, as 5 16 | wh 30 
5 30 a 
A 

| 60 Proof | | 
Note, You may obſerve, that when the errors happen to be alike 
in quantity, but unlike in quality (as in the above ſolution) the anſwer 
may be more eaſily obtained than by proceeding as above (as I hinted 


at 
* 


162 | DOUBLE POSITION. 


at the beginning of this ſection) for in ſuch caſe, half the ſum of the fax. 
poſitions will be the number ſought, as in this ſolution the ſum of £ 
ſuppoſitions 13-4 17=30, half whereof is 15, the ſame as above. 


EXAMPLE 5. 


A farmer with a hlouman doth agree, The time exſtired, they their accompits do Hate, 
That thirty days his ſervant he ſtould be; Whereby the maſter nothing is to give, 
Each day he wrought the farmer is to fray Nor has the ſervant any to recieve. 

Him ſixteen fience; but when he vas away, How many days he wrought I do demand, 
Five groats he is for each day to abate. And how many he lay d Id underſtand. 


| ; * 
Suppoſe he worked 15 days, his wages at 164. per day = 240 ſubt 
Then (per q.) he was idle 15 da. which at 209. per day = 300 unt. 


Firſt error, too little 60 


Again, ſup. he wr. 20 days, his wages at 16d. per day = 320 
Then (peg q-) he was idle 10 days, which at 20d. per day = 200 


Second error, too much ＋ 120 


15 „ 60 Then 60 1800 

20 120 120 1200 

— - — days. hours. 
1200 1800 18]o) 3zoo lo 16 8 the Anſwer 


E. 6. A thief breaking into an orchard, ſtole from thence a certain 


number of apples, and at his coming forth he met with three men, one 
after another; who threatened to accuſe him of theft; and, in order to 
appeaſe them, he gave unto the firſt man half the apples he had ſtolen, 
who returned him back 12 of them; then he gave unto the ſecond half 
of thoſe he had remaining, who returned him back 7; of them; and unto 


the third perſon he gave half the refidue, who returned him back 4; at 


laſt getting ſafe away, he finds he has 20 left. How many had he at firſt? 


Suppoſe he had ne oo hs Again, ſuppoſe he had - 92 
Gave the firſt 30 — 12 = 18 Then, 46 — 12 =' 34 
< . | 13 „„ 
Gave the ſecond 21 — 7 14 . 29 —7 = 22 
8 | | Remains - 28 | Remains - 3 
Gave the third 14: 4 = 10 18— 4 — 14 
CCC 

Should be 20 Should be - - 20 

Firſt error — | 


5 


| Second error — 2 


Or, 


Ther 


Ther 


7 a 
* 22 


a 


2 
a 5 


163 


Sup, er, | . 
60 2 Then 2 184 

= * 2 + 2 +. 120 

184 120 + 304 - 


SO 5s © ® > 


FFF AN F-00006. 


" -Anfwer - 76 what he kate Ul 


Or, thus 60 ＋ 92 = 152, which + 2 = 76, the Anſwer as before 


- 


E. 7. A man that was idle, and minded to ſpend 
Both money and time, went to drink with a friend: 
He ſaid te his hoſt, if you'll now to me lend 
As much coin as I have, then my fix-pence ll ſpend. 
His hoſt lent the money, his fixepence he ſpent, 
And having ſa done, to another houſe went, 
Where the ſame he requeſted, and the ſame ſum he ſpent : 
He went to a third houſe, where, Landlord, cries he, 
Lend me as much money as here you ſee,* 
Which having received, his fix-pence he ſpent, 
So all being gone, home the fuddle-cap went | 
To caſt up his reck*nings ; but his head aching ſore, | 
He beg's you to do it, and he'll] do ſono more; | 
What had he at firſt, and how much on ſcore ? 


EE d. 5 d. | | 
Suppoſe he had . 8 | Again, ſuppoſe he had 7 Sup. er. 
Then 8+ 8 — 16 Then , . ® X 22 
Allo 16— 6 = 10 : 14— 6 = 8 7 14 

1lo＋1O = 20  8+8 = 16] — — 

20— 6 = 14 | 16— 6 = 10 | 154 112 

14+14 = 28 | 10-10 = 20] — — 
28— 6 = 22 _20—6 = 14 |. 
Too much 'Too much 8 


Then, 22 — 14 = 8, and 154 — 113 =42 *,* 42 ＋ 8 2 51 Anſ. 


E. 8. Gentlemen, of you I muſt enguire, 
How the poll flood for the knights of our hire? 
The number of votes, as I have ſeen, 

Was five thouſand two hundred and nineteen ; 
Which amongſt four was juſt ſo divided, 
As one the ſecond and third exceeded © 


By twenty-two and four-ſcore, bating ſeven, 


The fourth by no more than fix-ſcore and ten: 
hen how many votes had each candidate ? 
You cannot in finding much trouble your pate. 


* Chewing what he had left. 
du | 


Suppaſe 


— 


n 


* 


1 n 


N — 
— — . 
= * — — 2 
e *. 


4 
* 
OS 
* 
F 
2 
a 
4 
"£ 3h 
. 
= 
HE 
4 
i" 
7 
TY 
= 
- 4 
7 
1 
3 
4 
* 
b 
5 
- 
2 


1 


r 
e 


* A 
E . IRS — 5 ht * 
* Cana — a 
2 2 Sa 4G 
* — _—_ q * * uy 
2 2 N a ; 
2 * 


— — rr 


bes: ' DOUBLE POSITION. 


I . Votes. Vates, 

Suppoſe the firſt aal 2000 ſappole the firſt had 1600 

The 2d. 2000—22 = 1978 | wb 1600 — 22 = 1578 

The 3d. 2000—73 = 1927 The 3d. 1600 — 73 = 1525 

The 4th. 2000—130= 1870 | The 4th, 1600 — 130 = 1470 
Too much -. 7775 Too much - - 6175 
1 PR. {Ra Should be $219 15 

PFirſt error 2555 Second error +þ 569 
2000 » 2556 Then 2556—956=1600, and 4089600— — A 


1600 956 {| 1912000==2177600 ,*, 2177600= 1600 

— — 1361, the number of votes the firſt candidate 
4089600 1912000 had 

The ſecond had 1361—22=1339; the third had 6771806 
and the fourth had 1361—130=1231 votes, the anſwer. For 1 3614+ 
1339+1288+1231=5219 proof. ECD 

E. 9. There is a fiſh, whoſe head is ꝙ inches long ; the tail as long as . 
his head and half his body, and his body is as * as both his head and 
tail; I demand the whole length of the fiſh ? 


Suppoſe the body to be 12 inches 


Then 12=2+9=1 5 tail, alſo I5Ff9g=24, too much by 12 
Again, ſuppoſe the body to be 14 inches 


Then 14>2+9=16 tail; — 16+9=25, too much by 11 


=» Oo” 


Sup. er. | Then 12 168 
"+ We + 12 132 
14<11 a > 
Fer | 99 36 ( 
168 132 : 36 Length of the body 


And 36—2+9g=27 0 of the tail; therefore 36+27+9=72, 
length of the whole fiſh, anſwer, _ 

E. 10. A. pater ill and much fame in the torun, 
Had procur'd himſelf work for more hands than his own ; 
He employ'd an afſiftant, to help him in part, 
A proficient in every branch of his art. 
O'er a glaſs of good wine upon terms they debate, 
And the battle was drained while they fate and unſlate,, F 

For as plenty of Baceas' enlivening juice, | 

Does moſt commonly projets and whimfees produce 
So <vhen that their ſpirits grew warm with the liquor, 
Freſp maggots were ſtarted, and fancies grew quicker g 
They were long in contriving what both fides could pleaſe, 2d 
And at length the propoſals agreed on were theſe : 
For a ſingle year's ſervice the man ſhould be t'yd - 
And for every day that he was full employ'd 
Sewer ſbillings per day ſhould his wages be pa; | | 
But for all FO as thoſe when he reſted or play 4 | He 


DOUBLE POSITION, . us 
He Zen forfeit three Billings; q the year was compleat, 
Neither maſter nor man was in each other's debt. 


Now, what time he neglected, ye artiſts, 1s ſought, 
And how much for his maſter in painting he wrought ? 


Firſt ſuppoſe he wrought 100 days; then 365 — 100 = = 265 days he 
was idle 


Therefore, 100 * 7 22-500 
Fe age, , * Sabtrack = = 95. too little 


Again, ſuppoſe he wrought 108 days, then 365 —108=2 57 days he played 


Therefore, 108 X 7 = 756 
And, " 265 * 72 — 77 } Subtract — 15, too little 
Sup. er. 


108% 


Ionen eo 


Then 108 : 

108 % ß | Andgg—15=80,*,8760-80=109] days he * 
10260 1 1500 And 365—109&==255F days idle, the anſwer 
4 : For 109} X 7=2554X 3=766} Proof 


E. 11. wal 2 of my age be added to e, and that ſum multiplied 
u 


7 


C 


by 4, that product divided by 8, and that quotient made leſs by 8, the 
remainder will be 14, what was my age at the time of making this queſtion? 
Suppoſe my age to be 21 Again, ſuppoſe my age to be 27 
Then 2r -  * + Then #7 Sup. er. 
| ES 5 3 21 
3742 3)54 = £ 
i4$ = 5 WV 8 wks + 
+ 1 1 ＋ 18 = 
ly ns. > 36 8 
2, | I++. | | N , 
8) 12 | 8)144 8 216 
14 5 18 4 84 
8 ER. 8 4% 
Te ) IHE I 
Firſt error — 8 Sec. er. — 4 


Note. It will ſometimes ſhorten the work by . a cypher and 
unit the two ſuppoſitions. 


E. 12. What number is chat, which ban multiplied by 6, the pro- 
duct increaſed by 18, and the ſam divided by 9, the quotient will be 20 


Firſt, ſuppoſe zo to be the number ſought; then 32% 6+-13—10X2 


9 
125 2=22 ; but ought to o have been 20 ; therefore the error is 2 in exceſs. 
4e | Again, 


166 ARITHMETICAL PROGRESSION. 
Again, ſuppoſe 18 the number fought; then 18 8X 6+18—2 X6+2= 


535. "By 
14; but ought to be 20; therefore the error is 6 in defect, and the errors 
are of different kinds or affections. : 


Sup, er. 
30 „ 2 Then 180436 2 216, and Chand,” 216. ef, 
18 ©* 6 | the number ſought, | 
36 180 
But to work this by the note in * preceeding page, ſuppoſe firſt 0; 
_ . 
— — = 2; but ought to be 20; therefore the error is 
18 in defect. 


Again, ſuppoſe 1 ; then ry n but ſhould 

have been 20; therefore the error is 175 in defect al', and the errors are 
of the ſame kind. | | 

| * 180 18 


Whence per rule, * 175 — 2 =9 x 3=27, the number 


ſou ght. 


XXXIV. ARITHMETICAL PROGRESSION. 
S when a rank or ſeries of numbers increaſe or decreaſe by a common 
9 or by a continual adding or ſubtracting ſome equal numbers, 
I, 2, 3, 4, 5, 6, 
A, 6, FJ, 45 3, 2, 1; 
Or 1, 3, 5, 7, 9, 11; here the common difference is 2. 
Alſo 30, 25, 20, 15, 10, 5; here the common difference is. 5. 


The numbers that compoſe a rank or ſeries of progreſſionals, are called 
its terms, whereof the firſt and laſt are called extremes, and any two equally 
- diſtant from them, means. Now when the number of terms are even, as 
1, 3» 5, 7, 9, 11, the ſum of the two extremes will be equal to the ſum 
of any two means that are equally diſtant from the extremes, viz, 1, 3, 


$» 75 9, 11, | 
1+1 1=5+7=3+9=12. 


} Here the common difference is 1. 


When the number of terms are odd, as 4, 10, 16, 22, 28, the double 


of the middle figure or term will be equal to the m of the e or 
to any two means equally diſtant from the middle term, 


Vrz. 45 10, 1 22, 23, 
16 ＋16 232, 22-1032. 
In this rule there are five things to be conſidered, viz. 


1. The firſt term, commonly the leaſt, 


An 


8 * 
_— 
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2. The laſt term, commonly the greateſt. 
. The number of terms. 
The common exceſs, or difference. | 
5. The aggregate, or ſum of all the terms, 
Any three of which being given, the other two may be eaſily found. 


Poros TIN 1. When the two extremes, and the number of terms 
are given, to find the ſum of all the ſeries or terms, | 

RULE. Multiply the ſum of the two extremes by half the number 
of terms, or multiply the ſum of the two extremes into the number of 
terms, and divide the product by 2; the quotient will be the ſum of all 
the ſeries. 


E. 1. How many ſtrokes does Or thus: 
the hammer of a clock ſtrike 1 in 12 1-+12=13 ſum of the extremes 
hours; _ 12 the numb. of terms 
14-12=13 the ſum of the extremes — 
6 half the No. of terms . 2)156 
Anſ. 78 Strokes Anſ. 78 Strokes, as before 


E. 2. Suppoſe 100 ſtones were placed i in a right line, a yard diftant from 
one another, and the firſt ſtone was a yard from the baſket; I demand 
how many miles he muſt travel that gathers them ſingly into the baſket ? | 

2+200=202 The ſum of the extremes 
* Fo Half the number of terms 


Tas. Miles 
A mile = 1760)10100(54 wanting 20 yards, the diſtance ran, 
8800 Anſwer 
00 b Yards 


E. 3. A butcher buys 100 ſheep, and gave for the firſt ſheep 15, and 
for the laſt 9/. 19s. I demand what he gave for the 100 ſheep? 
_ _- Tut q#5 195. = 199 Shillings 
Then 14199 = 200 The ſum of the extremes 


And 100-2 co Half the number of N 
2]0J1000[0 
Anſ. L. 500 . 


ProposiTion 2. When the two extremes, 3 ME of terms are 
given, to find the common difference, 

RULE. The difference of the two extremes divided by the number 
of terms leſs 1, the quotient will be the common difference. 


E. 4. One who had 12 children, that differed alike in their ages; the 
Foungeſt was 5 years old, the eldeſt 27; what was the difference of their 
ages, "and the age of each? | 
27 —5 22 The difference of the extremes 
And 12—1=11 The number of terms leſs 1 
*,* 22-11 2 The common difference 

Which added to the age of the youngeſt, and ſo on to the reſt, will 
you their ſeveral ages, viz. $37 the age of the ſecond, and fo 
for the reſt, | * 
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E. 5. A debt is to be diſcharged at 10 different payments i in arith. 
metical progreſſion; the firſt payment is to be 5/. and the laſt gol, 
what is the whole debt, and 1 muſt each payment be? c 

Firſt 50—5==45 Difference of the extremes 

Then 10—1=9 Number of terms leſs 1 

*.* 45=9=5 The common difference 


Conſequently 5 +10 + 15+ 20 ＋ 25 +30 +35 + 40 +45 
+ 3 2751. the whole debt. 


Pro. I. When the two extremes and common difference are given, 
to find the number of terms, 


RULE. Divide the difference of the two extremes by the common 
exceſs; add unity or 1, to the quotient, and the ſum will be the num. 
ber of terms. 


E. 6. A man being aſked how many children he had, anſwered, my 
youngeſt child is 2 years old, and the eldeſt 27, and that he had in. 
creaſed one in his family every two years; how many children had he? 

Firſt 27—5=22 Difference of the extremes 

Then 22=2=11 Number of terms leſs 1 
. 11+1=12 Children, the anſwer 


E. 7. A perſon was to go a journey, and his firſt 47 $ travel is to 
be 6 miles, and the laſt 60, every day increaſing his journey three miles, 
how many days would he be in compleating the ſame ? 


Firſt 60—6=—54 Difference of the extremes 
And 543 18. 18+1=19 Days, the anſwer | 


Proy. 4. When the laſt term, the common difference, and the number ; 
of terms are given, to find the firſt term, 


RULE. Multiply the number of terms leſs 1, by the common dif. 
ference ; the product ſubtracted from the laſt term leaves the firſt. 


E. 8. A man in 19 days went from Birmingham to a certain place; 5 
erery days journey was greater than the preceding one by three miles, 
his laſt day's journey was 60 miles, what was the firſt? 
Firſt 19—1=18 Number of terms leſs 1 

Then 18 3 (the common difference) . 

And 60—54=6 The firſt days journey, anſwer 


Proxy. 5. When the number of terms, common difference, and ſum of 
all the terms are given, to find the firſt term, 


RULE. Divide the ſum of all the ſeries by the number of terms, 
and from that quotient ſubtract half the product of the common difference, 
multiplied by the number of terms lefs 1, gives the firſt term, 


E. 9. An amiable lady being in company with a very agreeable 
young gentleman, told him that in two years and a half ſhe ſhould 
receive the whole of her fortune, which was 1000/, that next quarter- 
day ſhe ſhould receive the firſt | aa and each payment _ 
wou 


5 
r 
} 
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would exceed the former by 20/, “ Now Sir, (ſays ſhe) I am free to 


give you the firſt payment, provided you will tell me what it is from 
the given data. But the young grins being unſkilled in numbers, 
could not comply with her propo 

genious arithmetician to reſolve this queſtion, and tell him the firſt pay- 
ment. 5 

Firſt 1000 == 10 (the quarters in 24 years) = 100 


And 10 — 1 = 9, which multiplied by 20 (the common difference) 


the product is 180: then 180 ＋ 2 = go, which deducted from 100, 


leaves 101. the anſwer, | 


Or thus: From looo 1=2006 
Take io & 20X9=1800 
Divifor o 2==2[0)2olo | 5 
| L.10 The anſwer as above 
PRO. 6. When the firſt term, number of terms, and the common 
difference, are given, to find the laſt term, | 
RULE. Subtract the common difference from the product of the 
number of terms, multiplied by the common difference; the remainder 
added to the firſt term will give the laſt. 


E. 10. What is the laſt term of an arithmetical progreſſion, begin- 
ning at 6, and continuing by the increaſe of 3 to 21 places ? 
irſt 21 X 3=63, and 63—-3=60 ö 
Then 60 6=66, the laſt term required, 


,E."xx.. What is the laſt term of an arithmetical progreſſion, begin. 
ning at 15 and continuing by the increaſe of two to 50 places? | 
Firſt go X 20=100; then 100—2=98 
And 98--1=99, the laſt term required. 


Prop. 7. The firſt term, common difference, and number of term 


given, to find the ſum of all the terms. | | 

RULE. From the product of the number of terms in the common 
difference, ſubtra& the common difference, and to- the remainder add the 
double of the firſt term; half the product of that ſum multiplied by the 
number of terms, gives the ſum of all the terms or ſeries. 


E. 12. Suppoſe I agree with a pump-maker to fink a well 30 yards 
deep, upon thefe terms, viz. to pay him three ſhillings for the firſt yard, 
five for the ſecond, ſeven for third, &c. raiſing two ſhillings for every 


yard; what will the whole amount to?)⸗):? 
Firſt 30Xt2=60; alſo bo—2=58 . | 
Again 58+9=64.; and 64X 30=1920 
. . 1920->2=960s. = 481. the anſwer. 3 | 
Proe. 8. The firſt term, the number of terms, and ſum of all the 
terms given, to find the common difference, ei Wo 
RULE. Divide the double ſum of all the. ſeries. by the number of 
terms, and from the quotient ſubtract double the firſt term; divide the 
E 7 remainder 


al, but leaves it to the ſtudy of the in- 
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remainder by the number of terms leſſened by unity, the quotient will 
be the common difference. | 8 

E. 13. A perſon travelled from London to Vork, being 180 miles, 
in 6 days, and every day travelled equally further than the preceding 
day; it is known that the firſt day he travelled 6 miles, how many miles 
did he travel each of the other days 5 * 
Firſt 360=6=60, and 60—12=48; alſo 6— 12 5 
Then 48—5=92 miles, the common difference required 


. 92 Added to 6, and every other term reſpectively gives as follows, 


" ER» - 6 for the firſt 
I 
25 1 third . _ 
| 34 0 3 | Days Journey. Q. E. F. 
445 fifth : 
54 ſixth 


Proof 180 Miles 


Proy. 9. When one perſon or thing moves with an equal, and ano. 
ther the ſame way by a progreſſive motion, to find in what time the firſt 
wall be overtaken. x | 


RULE. To double the ſpace gone each day by the purſued, add the 
common difference of the purſuer's day's journey; from that ſum ſubtract 
double the ſpace he en e the firſt day, and divide the remainder by 
the common difference, the quotient will give the number of days, in 
which the purſued will be overtaken by the purſurer. 
E. 14. A noted highwayman having commited a robbery, and ſuſ. 
pecting a purſuit, rode off at the rate of 40 miles a day; a thieftaker 
(one of Sir John Fielding's men) upon the ſcent, follows him in a pro- 
greſſive motion only 30 miles the firſt day, 34 the ſecond, 38 the third, 
and fo on, increaſing every day's journey 4 miles; in how many days 
will the highwayman be overtaxen? 
Firſt 80 4 = 84, and 84—60=24. 
Then 24—4=6-days, the anſwer | 
For 6X 40=240 miles, the ſpace travelled by the robber 
Then by Proe. 7. 6X 4=24, alſo 24—4=20, and 20+60==80 
 *,* $6>2X 6=240 miles when the thief-taker comes up with the high- 
wayman. | _—_ 


XXXV. GEOMETRICAL PROGRESSION. 


S when any rank or ſeries of numbers increaſe by one common mul. 
tiplier, or decreaſe by one common diviſor. 

As 4, 8, 16, 32, 64, 128; here the common multiplier or ratio is 2, 

- Alſo, 729, 243, 81, 27, 9, 3; here the com. diviſor or ratio is 3. 

In any ſeries of numbers in geometrical progrefſion, the product of the 

two extremes are equal to the product of any two means, that are equally 

diſtant from the extremes | 4 


W 


6 w A 


| That 1s 
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As 3, 9, 27» 81, 243, 729. | 

Here 3X 729=9X 243=27 X 81=2187. 

When the number of terms are odd, the middle term multiplied into 
itſelf will be equal to the product of the two extremes, or any two 
means equally diſtant from the ſaid mean or middle term. 

As 3, 6, 12, 24, 48. 12X 12=6X 24=48X 32144. | 

In geometrical progreſſion, five things are to be obſeryed, as in 
arithmetical progreſſion, viz. ; SY 

1. The firſt term. 2. The laſt term. 3, The number of terms. 
4. The ratio. 5. The ſum of the term. 

Any three of theſe being known, the reſt may be eaſily found, 

If over any rank of geometrical numbers, you place a ſeries of arithme- 
tical ones beginning with o, the addition and ſubtraction of the indices, 
anſwer to the multiplication and divifion of the numbers they ſtand over. 


Thus os 1» 2» 3, 4» 55 65 7 Indices ; | 
I, 2, 4, 8, 16, 32, 64, 128 Numbers in geomet. progreſl, 
As 2+3==5 which is the indice of 32 
So 4X 8 = 32 the 5th term in geometrical progreſſion. 
As 2+4=6 _ | 
So 4X 16= 64 the 6th term, | 
Now by theſe indices and a few of the firſt terms, the laſt term, or any 


Again 


diſtant one, may be ſpeedily found, without producing the whole ſeries. 


PROPOSITION 1. When the firſt term is unity, the ratio and num- 
ber of terms being known, to find the laſt of any remote term, 


RULE. Find a few of the leading terms, over which place their 
indices, as before directed; then find what figures of the indices, when 
added together, will give the index of the term wanted ; multiply the 
numbers ſtanding under ſuch indices into each other, the laſt product 
will be the term required, | 5 


Vote. When the indices begin with a cypher, the ſum of the indices 
made choice of muſt be always one leſs than the number of terms given in 
the queſtion, becauſe x in the indices ſtands over the ſecond term. 


EXAMPLE I. A boy agrees for 14 oranges, to pay only the price of 
the laſt, reckoning a farthing fos the firſt, a half. penny for ſecond, &c. 
doubling the price to the laſt ; how much did he give for them ? 


Firſt { Og 1, 2 3s 4, 5, 6 Indices 
| 1, 2 45 8, 16, 325 64 Terms 


Then | 2+5 = | Alſo 7＋6 — 13 


4X 32 2128 128 X04 = 8192 g.. 
Which is the 14th term, becaufe the indices are leſs than the terms 
by one. And 8 192 grs. = 81. 10s. 8d. Anſwer. 


Be the A man bought a horſe, and by agreement was to give what 
the laſt nail would come to, at a farthing for the firſt nail, two for the 
3 5 ſecond, 
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ſecond, four for the third, &c. There were four ſhoes, and 8 nails ! in 


each ſhoe ? I demand the price of the horſe ? 


Firſt 1, I, & 3» 4» 5 6, 7. $ Indice 
t, *» , 8, 10, 32, 64, 128, 256 Terms 


7+7 =14 

Then 128X128 = 16384 = 14th term 
14+14 = 28 
16384 X 16384 == = 360435456 = 2507 term 


- X8= 3d term 


214748 3648 Farthings . 
Or Jad term, which reduced to pounds, will give 22369621, 24. 8d. 
the price of the horſe, anſwer. 


Pxoy. 2, In any ſeries, not bros lag from unity, the ratio and 
firſt term being given, to find any remote term, without producing all 
- the intermediate terms. 

RULE. Proceed as in the laſt propoſition, only obſerve to divide 
every product by the firſt term, and the quot. will be the term required. 

E. 3. A perſon dying left 11 children, to whom, and to his executor, 
he bequeathed in manner following, viz. to his executor, for ſeeing his 
will performed, 10#. the youngeſt child to have 3o/, and ſo on, every 


child to exceed the next younger in triple proportion ; what will be the 


ſhare of the eldeſt? 
„„ /// oO 
Firlt { 1e, IO, 30, S 270, $10, 2430, 7290 Terms 
4-+6=10 Number of terms leſs 1 
| Then 810 & 7290 = 5904900, which + 10, the firſt term, gives 
590490!, the eldeſt child's fortune, 


Proy. 3. When the firſt term, ratio, and number of terms are given, 
to find the fum of all the terms, | 

RULE. Find the laſt term as before, from which take the firſt, 
divide the remainder by the ratio, leſs one, and to that quotient add the 
laſt term, and you have the ſum required. 
E. 4. A gentleman married, and received of his father-in-law one 
- guinea, on condition that he was to have a preſent every month for the 

firſt year, which ſhould be double till to what he had the month before; 
what was the young lady's men : 

Firſt | EL. ha 6 Indices 

„ 4a 85. 16 X 64 Terms : 
Th 6＋5 = i The number of terms lefs one 
Es 46 =2048 The laſt 
TRIS 0 term 


| And 2048—1— 2—1= 2007. 
Alſo 2047--2048= 4095 Guineas 
15. 804095 © 
At IF. 


An. . 4299 15 The young lady's portion Nats 
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Note. If the ratio of any rank or ſeries of proportionals be double, the 
difference of the greateſt and leaft terms are equal to the ſum of all except 
the greateſt ; if the ratio be triple, the exceſs or difference is double the 
ſum - all except as aforeſaid ; if quadruple, triple; if quintuple, quadruple, 
and ſo on. s | 


E. 5. Alaceman well verſed in numbers, agreed with a gentleman to 

ſell him 20 yards of rich gold-brocaded lace, for 2 pins the firſt yard, 6 
for the ſecond, 18 for the third, and ſo on in triple proportion; I demand 
how much the lace produced? The pins afterwards fold at a farthing per 
100; alfo whether the laceman gained or loſt by the ſale thereof, ſuppoſe. 
ing the ſaid lace to have been bought at 1067. 15, per yard ? 


aſt K 4 «Jones *. 236196 
Firſt { 2, 6, 18, 54, 162, 486, Terms X 78732 
Then 5+5=10 | — 
486 X 486=2 36196 the 10th term ' : 492392 
And 5+4=9 | | 708588 
486 X 162=78732 the gth term | 1653372 
1889568 
1653372 
18596183472 laft term 
— 2 Firſt ditto 


| | Ratio 3—1==2)18596183470 
This added to the laſt tem 929809 1735 gives 
The ſum of all - - - 1]00)278942752107 the terms 
Value of the pins 2989427 C767. 2290565 7 4 
Lace comes to 101. 15, X 5 X 4 (=20)= 201 0 0 
Anſwer, The laceman gained - . 290364 7 4 
PRor. 4. When the firſt term and ratio of any infinite decreafing geo- 
* metrical ſeries, or infinite ſeries of decreaſing proportionals are given, 
to find the ſum of the ſeries ; | I 


RULE. Divide the ſquare of the firſt term by the difference between 
the ſaid firſt term and the ſecond term in the ſeries ; the quotient will be 
the ſum of the ſeries, | | . 


Note, A geometrical feries that decreafeth ad infinitum, or in other 


Words, an infinite ſeries of decreaſing proportionals, are ſuch whoſe laſt 


or leaſt term is a cypher, or leſs than any thing aſſignable, and its num- 
ber of terms inexpreſlible, 5 „ 


E. 6. A great ſhip purſues a fmall one, ſteering the fame way, at the 
diſtance of fix leagues from it, and fails twice as faſt as the ſmall ſhip ; 
how far muſt the great ſhip ſail before it overtakes the leſſer ? | 
Firſt 6, 3, 14, , &e. ad infinitom 
Then 6 X 6=36, ſquare of the firſt term 
And 36 z the ſecond term = 12 leagues, the anſwer, 
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E. 7. ane « rexed ball for to move in the air, 
In @ certain proportion which I ſhall declare; | 


* 


Let the firſt hour be 12 miles, the next to nove 10, 
And ſo in proportion from whence it began, 
4. 12 is to 10. Now try if you can 
Tell the miles it will move, ſuppoſe it to be 
Continued in motion to ETERNITY? | 


Firſt 12 X 12=144 ſquare of the firſt term 
And 12—10=2 difference of the firſt and ſecond term 
Then 144 2 5: miles, the anſwer. _ 


Otherwiſe thus; As 2: 10 :: 12: 60 miles, the as of all the 
terms except the firſt or 8 to which add 12 the firſt term, aud 
the ſum will be 72 miles, the anſwer as above, 


XXXVI. PERMUTATION, 
| | . 
VARIATION, 


1 the changing or varying the order of things, in reſpett of thele 
places. 

RULE. Multiply all the given terms into one another continually, | 
whoſe firſt term, or common difference, is unity or 1, and the laſt pro. 
duct will be the number of changes or variations required. | 


E. 1. A young ſcholar coming into town for the conveniency of a 
good library, demands of a gentleman with whom he lodged, what his 
diet would coſt for a year? who told him 10/. but the ſcholar not being 
certain what time he ſhould lay, aſked him what he muſt giye him for 
fo long as he could place his family ( conſiſting of ſeven perſons beſides 
himſelf) in different poſitions every day at dinner ; the gentleman think. 
ing it would not be long, tells him 57. to which the ſcholar agrees ; 
what time did he ſtay with the gentleman ? 


Firſt 1 X2X 3X4X 5X 6X 7 X 8=40320 days, anſwer. 


Ds © in a year = 365)40320(110 —_ 18 days, the time the ſchalay 
365 4 A000 ſay _ 
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E. 2. At Birmingham abe ve @ church that's zearly. veau, 
Which beauteous pile can be outwied by frau: 
Here ſacred grandeur captivates the eye, 
Trad' lers admire the ſame as they paſs by.z 
To grace this ſtructure, there's a lofty tower, 
Fith ten Are bells, which harmonize each boxer, F 
How 


\ 


* „ Gy; a2 
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How many changes may be rung declare, 
Or theſe ten bells, and likewiſe tell me fair 
How long they would be ringing them once ver, 
Allowing fix ſeconds per change not more? 2 
Fit 1 X2X3X4X5X6X7X8X9X 10 3628800, 
number of changes 3 ; | 

Then 3628800 X 6 = 21772800 ſeconds 
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| | Seconds. | 
In a day there are 864]00)217728[00(252 days 
1728 
4492 
4 
| | 1728 
Anſwer 252 days | 1728 
4 0 
E. 3. An accomptant told a Then, as 362880: 20 :: 365 
gentleman, who had conſtantly 8 21 
perſons at his table, that he would | = 
gladly make a ninth, and was wil. * 
ling to give 20 guineas for his 2 
board, ſo long as he could place the | 4.20 
ſaid company at dinner, differntly | 34 AS 12 
from any one day before; this be- 5040 
ing accepted, what did his enter- 369 
tainment coſt him per year? 25 8 
1 3 


** 8X 9 300880 m 3828861 
| | 13814400 Anſwer 


* 2 5200 
Anſwer 5 d. in its loweſt terms 
E. 4. A. famous gen ral having ſer<d his king, 
ho always from the wars did victory bring, 
For his: good ſervice (with a pleaſant ſmile) 
Aſc'd of his king one farthing for each file 
-Of ten men in a file, wwhich he could then 
Make with a body of one hundred men. 
T he king conſidering his brave actions paſt, 
And ſeeming modeſty of his requeſt, 
Gave his conſent ; to what will it amount 
In fterling money ? Tale your pen and count. 


Note, To ſolve queſtions of this nature, you muſt place the given 
quantity by itſelf decreaſing it gradually by unity, ſo often as there 
are quantities in. the combinations; placing them. one after another 
with a ſign of multiplication between them, which numbers muſt be 
_ multiplied into one another for a dividend ; then placing an unit wb 

| the 


n 
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the like number of places, increaſing by unity till you arrive at the 
number to be combined ; which multiply continually for a diviſor, and 
the quotient will be the number of combinations ſought, thus: 


8 6 : 
100,99, 98 97 XNA 92 


: 
8 
6 < 
18 — 
» 
* 
1 
* 
1 
7 | 
4 
. 
. 
=_ 
8 R 
- 
'f 


5 5 9 ON EIS. 
©2815050955529472000 17310309456440 gre. which are equal 


3628800 
to 18031572350. gs. 2d. 
E. 5. Two gameſters one day, at dice they did play, 
And being full merry with wine ; FF 
"Says B unto A, what odds will you lay, 
I caff not fix aces this time? | 
Says A then to B, ten to ene [II lay thee, 
With fix dice, the fix aces you caſt not: 
Pray youths ſhew, and here let me kuow, 
For the odds on the caſt, Sirs, they know nat. 
Firſt 6X 6X GN G N 6X6 =— 46656= 6 different combinatians 
And 1 X 2X 3X 4 X 5 X 6= 720 variations 
Then 46656 — 720 = 45936 chances againſt A 
But a A laid 10 to 1, therefore 7200 chances to B 


CA oo ode A re .. wie de oe thpet nite Fe n 
2 — — — —— A+ nk ee r 
- : _ | 


N Therefore A's chance to that of B's is as 45936: 7200; or as fan 

F 6.38 } 1, the Anſwer. | | | | , 

1 N 
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PART II. 

g — ome 

ö VULGAR. FRACTIONS. ti 

8 . 

I a Ween 7 +> 

; FRACTION is ſome part or parts of an integer, or whole thing, — 

F A repreſented by 1; as 4 is a fraction, Pare three-fourth parts = a 

g of an integer or 1. Every fraction conſiſts of two numbers, placed one 8 
above the other, with a. line between them, as in this fraction 33 the 2 


the lower number 3 is called the denominator, and ſhews how many 
parts the integer is divided into; the upper number 2, is called the 
numerator, and expreſſes how many of theſe parts the fraction conſiſts 
of. And both numerator and denominator are called terms of the 
fraction. N | : he 

A Vulgar Fraction is either proper, improper, fingle, compound, or 


1 
; 
F 
4 
1 
12 
11 
1.5 
; 
| [5 
"RY 
4 * 
I : 
1 
F ' 
' 
[ 


A proper 


— 


A Proper Fraction is that wherein the e is leſs than the des 
nominator, as &; and is called proper with reſpect to the relative integer, 
becauſe it expreſſes a quantity leſs than it, | 
An Improper Fraction is ſuch whoſe numerator is equal to, or greater 
| than its denominator, as &, 4, and is called improper with reſpe& to the 
relative integer, becauſe it expreſſes a. quantity greater than it. 
A Single Fraction is that which conſiſts of but one numerator, and one 
denominator, and 1s referred immediately to ſome integer; as 2z or & of 
A Compound Fraction is the fraction of a fraction, conſiſting of two 
or more ſimple fractions referred to one another in order, and the laſt re- 
ferred to ſome integer, as 4 of 4 of 4, Ke. 


A Mixed Number is compoſed: of a whole number and fraction; as 615 


34% 1528» Kc. 

XXXVII. REDUCTION OF VULGAR FRACTIONS. 
2 Cam to | ; | 
O reduce a fraction to another of equal value. 


RULE. Multiply or divide both terms of the fraction by the 
fame number, and you will have a new fraction equivalent to that given- 


Ex Aur TT. Let the fraction be 3; now (per rule) multiply both terms 
of the given fraction by 5, thus | 
. fraction 2 1 
| ä zo Whence the new fracti = 2. Again Divi 
ok rms. ah be 5, thus: 5 3 | 
5}22(2 The fraction given 
Casz 2. To reduce a whole number to the form of a fraction; 


RULE. Set 1 under it for a denominator, 


ExameLe. Suppoſe 8, 6, 4; 36, were numbers to be reduced to frac- 
tions. Then (per rule) they become 4, £, 4, ; the fractional quantity 


required. | 
Cask 3. To reduce a whole number to a fraction of a given denomĩ- 


nation, | 


RUE. Multiply the whole number by the given denominator, and 
under the produet write the ſame denominator. nt 2 
Examels Reduce 9 into a fraction whoſe denominator Mall be 6. 


9 
5 


54 Numerator; Then + is the fraction required. 
"2 7 SM 8 | 


o 


CASE 


56 


4 
| 
: 
F 
3 
4 
£ 
3 


=—_ REDUCTION OF 


CAsx 4. To reduce a compound fraction to a ſingle one of the fame 
value, 


RULE. Multiply all the numerators together for a new endet, 


and all the denominators for a new denominator. 
ExAMPLE. Reduce 3 of 2 of 4 to a ſingle fraction. 


2 3 
1 
6 12 

— 7 


N. 24 50 D. Then 28 is the fingle fraction. 
| Nete. N. ftands for numerator, and D. for denominator, 


Casx 1. To reduce any mixed number to an improper fraction, 


RULE. Multiply the whole number by the denominator of the frac. 
tion, and to the product add the numerator for a new numerator, which 
place over the denominator. | 


EXAMPLE, Reduce IE, to an improper fraction. 
263 
8 


211 N. 220 3 


Cask 6. To "Hal an 1 en to its equivalent whole or 


1 number, 
RULE. Divide the numerator by” the denominator, and the quotient 


1s the whole number. Then what remainder there is, place it over the 
denominator and annex this fraction to the quotient before found. 


EXAMPLE, Reduce 211 to its equivalent whole or mixed number: 
8)2rtr 


Reduce 631 to its quien whole or mixed number, 
| 16)63 10394 And. 
48 7 


1777 
144 
7 


Note. The preceding fix caſes being ſo exceeding eaſy, I thought 
more than one example in each caſe would be quite unneceſſary. 


Cusn 7. To find the greateſt common meaſure or diviſor for the 


numerator and denominator of any given fraction, or for any two numbers, 


RULE. Divide the greater term by the leſſer, and the laſt diviſor by 


the remainder, and ſo on continually till nothing remain ; the laſt diviſor | 


is the common meafure * 


| Exanryr 


Ex, 


term 
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Exancers 1. What is the greateſt common meaſure of 352 ? 
- 252)364(1 
* 
112)252(2 
R 224 | 
28011204 
112 


—— 


O 


- Anſwer 28 is the laſt diviſor, which 1s the greateſt number that will 
divide both numerator and denominator without a remainder, 


When there are mixed numbers given, they muſt be reduced to a com. 
mon denominator ; then proceed with the two new numerators to find 
their greateſt common meaſure, make that the numerator, and under put 
the common denominator, which fraction will be the n common 
meaſure required. „ 


E. 2. What is the greateſt common meaſure of 144. nd 32; 


143 32 1724076002 
„ 148 5 
74 N. 160 N. 1277446 | 
2 
2)12(6 
Anſwer 2 is the greateſt common 12 
meaſure of 143 and 32. — 


Cask 8. To reduce a fraction to its leaft, or loweſt terms, 


RULE. Find the greateſt common meaſure, by which divide both 
terms of the fraction; the quotients will give the fraction * 


ExaMPLE 1. Reduce PEVAT to its _ terms. 
2832)12848(4, | 
11328 
1520)2832(1 
1520. _ | | 
1312)1520(z Then 16)2332.(=172 Anſ. 
1312 . 
208) 1312(6 
14248 
64) 20803 
192 
16)64(4 
64 


Note. If the laſt remainder is 7, the fraction is already in its loweſt 
terms. | 85 
2 A 2- 5 „ -- Ke ®; 


180 | REDUCTION OF 
K. 2: Reduce 224 to its loweſt terms, 


204)228(1 | | 
. | | | * 
24) 2048 Then 12) 22 5( = Anſwer 
192 | 
12)24(2 | 
When the terms of the fraction are even numbers they may be divided 


242212 


by 2 continually, thus: 2, being continually halved, is P 
in value to the given fraction g- 
When both terms end with 5; or one with 5, and the other with a 
cypher, divide both by 5, thus: 5)$5 :(=13 Anſwer, 
When both terms end with cyphers, cut off an equal number in both, 
Thus, 21188 becomes gr the terms required, „ 
If you can diſcern any N that will divide both terms, divide Ez 
by that number. | 


Reduce 12 to its loweſt terms. TI YT Anſwer 


f Likewiſe 7) T2012 . — 
| 0 
. Bw 9. To reduce fractions of different denominations to fractions -— 
4 of equal value, that ſhall have one common denominator, 
q RULE. Multiply each numerator by all the denominators except its 
6: pwn, for a new numerator; then multiply all the denominators together 
6 for a new denominator, 
F  ExamPLE 1, Reduce 3, 4, and 4, to a common denominator, 
0 * 3 4 8 
4 3 4 4 N 
3 8 8 16 12 { 
a 5 $ EE 3 | 
bi | 40 N. 45 N. 48 N. 60 D, 
bi | Therefore Z—22, _ — and 2=23 Anſwer. | 
4 1 1 1 5 I Þ 
# 4 3 3: „„ 
BY — * 8 * — 
4 3 3: 3 12 
5 5 4 4 5 a 
20 15 12 12 60 
6 6 6 5 6 
120 N. 90 N. 260 60N. 360 Common denominator. n 
Anfwer 333, 295 558» Jes, are all of the ſame value with the i 
reſpeetive original nts and have one common denominator, x 


E, 3 


VULGAR FRACTIONS, 18x 1 
K. 3. Redvee 1435 7, and 2 2 of 's of J, and 5 to 1 common e | | 15 

Firſt 143=%, and 3 0 of 5 x of 317 r in its loweſt terms. ol 

Then we have theſe fractions 4+, T, x and + to be reduced, 5 

44 6: * 4 3 5 ; 

E 3 x 36 K by” 
308 21 5 144 | N 1 

5 f 36 5 Ms 36 x 
=_ —— —— — — 5 Gao Ss 
308 126 15 144 108 Wh 

a 36 63 7 3. * 195 
„ „% Ong _— N 

1848 756 105 N. 432 N. 756 Com, denom, 5 
| 3 Ty ” 
11088 N. 5292 N. 7 

e Anſwer 143 . = 4% 1 hh 2 . 
Note. If one fraction be equivalent to another, it will hold as a f ; 

numerator of the one is to its denominator, ſo is the numerator of the 5 

other to its denominator; or as one numerator to the other, ſo is one 13 

$ | denominator to the other. For in the above example it is ſaid 3 =. | D 
| To prove which lay, if 432 1 W Proof 5 

4 5 4370520 1 
3024 | 

Cask 10. Several fractions being Siren; 3 to find as many whole 1 

numbers, in the ſame proportion, 1 

RULE. Reduce the fractions to a common denominator, then the : 

ſeveral numerators will be to one another as the fractions given. 1 

| ExamPLE. Suppote 2, 4, F, were * Fo ind whole numbers, i 

in the ſame proportion, | X 

: : : 5 3 Y 
+ 2 4 8 5 

6 6 2 6 if 

24N. 12 Ne 8 N. 48 Denominator : 

Then the fractions given are reduced to 24, 12, r f 

*,* , 2, 2, are in the ſame proportion to one another as 24, 12 and 8 0 

Cat 17% To reduce coins, weights, meaſures, &c. into fractions, : 

RULE, Reduce the given quantity to the loweſt denominations 5 

| mentioned, and make it the numerator ; then reduce the whole of the j 

e integer, which the given numbers are parts of, and make i it the deno- 5 
minator, and you have the fraction required. | | 7 

D EXAMPLE 0 


T% 

kf 

f gr 
ol 
90 


— 
8 
Fog, 


ee 
on SA SH 


1 [„ . 
* 
bites Dr 


W 
- = UB 


1 


q 
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— 1. Let it be required to reduce 4. 24. to the e af 
{4 | —_ | Fo 
b 3 = 5 20 
' 12 12 
. 2440b. Anſwer 205. 
E. 2. Reduce 874, to the 2 of a ſhilling. - 
1 * . 
19 17 N. tas Dr Anf. 42. 
1 E. 3. Reduce 3 roods, 6 poles 3 the fraction of an acre. 
l ST 
4 _ 
4 | 126 N. 160 D. Anſ. 48. 
1 E. 4. Reduce 2 Cevt. 1 fr. 416. to the fraction of 1 Car: 
1 27 4 - 
| 3 bs 
'S 1 Sn 
3 9 4 
5 28 8 
256 N. 112 D. Anſ. 2380 


&c. be reduced to fractions, 


4 3 = — Exh _— = \ —_ 
r 


retaining the ſame value. 

RULE. 1. If the fraction given is to be brought from a leſs to a 
greater denomination, multiply the denominator * all the denomina- 
tions, from that given to that ſought. 


chat given to that ſought. 
EXAMPLE 1. Reduce 31. to the E. 2. Reduce 4 of a penny to 


fraction of a penny. the fraction of a pound. 
<= 8 
20 - a= TS 
12 | 20 
480 N. | 1920 


Vote. After the above manner may any other weights, n 


Casz 12: To reduce fractions of « one denomination to another, 


2. If the fraction given is to be brought from a greater to a leſs 
denomination, multiply the numerator by all the denominations, from | 


Anf, *z* = in its loweſt terms. And, rst in Its loweſt 0 


frac 


An 


A 


VULGAR FRACTIONS. „ 
E. 3. Reduce 3/6, troy, to the E. 4. Reduce 7 of a ſhilling to 


fraction of a penny- weight. the fraction of a farthing. 
12 | — 
3 108 
. = 
20 N. e 
* 720, Ar. 2 , in its loweſt terms. 


E. 5. Reduce of a pound to E. 7. Reduce + of a dram to the 
the fraction of 1 hundred weight. fraction of a hundred weight. 


12 | 4 
28 : 16 
330 | 64 
134. 3 284 
Anf. Tir xh, in its loweſt ter. 64 
E. 6. Reduce 2 ofa pound to 1024 
the fraction of a guinea. . 28 
2 3 0 | 8192 
20 21 2048 
40N. 53 D. 28672 
Anſ. 43 the fraction required. 4 
114688 D. 
Anſ. Trxtvr · 


Cas E 13. To find the proper quantity of a fraction in the known 
parts of an integer, 1 N 1 
RULE. Multiply the numerator by the number of parts contained 
in the integer, and divide the product by the denominator, the quotient 
ſhews the known parts. If there be any remainder, multiply it by the 
next inferior denomination, and divide by the denominator as before; 
continue this work till you come at the loweſt denomination. 
 ExamPLE 1. What is the value E. 2., What is the value of 5 of 
of 7 of a guinea ? . 41. 5d? a = | 
| „ CE El, . 
55 ER. $$ 
99747 | — — 
Ry 3 | | a 


L. o 2 91 Anſwer 


d. 


| 12 

- 

Anſ. 167. 4d. 4 5 
N PT E. 3. 


"2; 
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* 


| Anſwer 15 Hours 
Note. After the ſame manner the value of any fraction may be found. 


XXXVIII. ADDITION OF VULGAR FRACTIONS. 


RULE. 
EDUCE all he given fractions to ſimple fractions of the ſame inte- 
ger and denominator, if not ſo already; then the ſum of the nu- 
merators being made a numerator to the common denominator, makes 
the fractional ſum ſought, which may be further nn as ſeems moſt 
expedient, or the caſe will admit, 


E. 3. Required the value of E. 4. „ 
* ſterling. of a moidore? 
| TIS 8 484 | 
20 _ VVV 
480) 270005. . 3 
2 > +. 13940356809 
300 | _ 2220S. 
12 | „ 
- 2s, „ 
| 480)3600(7d, 1394)6264(44, 
3360 5576 
1 8 | - 688 
# 4 SS 
4 — 1394) 27520151. 
Þ 480)960(2qrs. 1394 | 
1 . 960 4 358 
| 15 wer 9s. 41d. 135 
4 Anf. 55. 7d. o * 
4 E. 5. What is the value of 4 of E. 6. What is the quantity 
# =three- — ? ef of an acre? 
9 Lo * Fo 6 
| 8 4 
; | 5014 8 | | Anſ. 3 1 
i E. 7. What is the value of 5 of a day? g 
| q 8 8 80120 
KN 
k 


Lo 
_ 
* 
1 
= 
FE E, 


2 
3 
5 Anf. 3 


E. 1. What is the ſum of ; and 3? E. 2. Whats th fm of ind, | 


"thast. = Alo) 1000ſo 
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E. 3. What is che ſum of of 5 and 247 
Firſt $ of 3 = 43, and 21 =; theſe reduced to a common deno- 


5 


minator are equal to 32, , whoſe ſum is = in its loweſt terms. 


E. 4. What is the ſum of + of 4, and 3; and 11? 
Firſt Lof 4 == r, alſo 14 =8, then , 4 and 5 reJuced to a common 
denominator, are rr, Ars and 24, theſum whereof is $5, Anſwer; 
E. 5. What is the ſum of 3 of a pound, 5; of a ſhilling, and 7 of a 
penny? | | 
Firſt Ig of a ſhilling = 288 of a pound, and Z of a penny = n of 
a pound. Then 3, ö, and Tyre are reduced to 5789, Fos 3355, 
whoſe ſum is 3886 of a pound = 4327 in its loweſt terms == 125; 644, 
459; Anſwer. | 


E. 6. Admit I ſail where billows roar, and plough the raging ſeay 


And ſtee ring to a foreign ſhore, a prize falls in my way; 
When having chang'd a full broad/ide, as Rodney us'd to do, 


Or Hood, and many more befide, who boldly dar'd the foe : 
Suppoſe this prize ten thouſand pound, three-fiftieths is my Share, 
Another ſailor*s ſhare is found, his part two-erghtieths are, 

J purchaſe this, then what*s to me, the total warth define? 


A4 you Hall with Minerva be, and in her temple ſbine. 


Firſt find the value of 7; and #; of 100007, and add them together, 


3 ” 
50) zo0ols, R 
a 13 { 600 = = The ſailor's own ſhare 
| _ | 250 = 25 = The purchaſed ſhare 
Anſwer . 850 | 8 8 
Note. Reduction of fractions being well understood, addition will be 


very eaſy; the reaſon of which will be obvious, if we conſider that the 


givien fractions being ſuch, or reduced to ſueh a state, that all the nu- 
merators repreſent things of the ſame denomination, both abſolute and 
relative; their ſum muſt therefore be a mimber of ſuch parts as the com. 
mon denominator expreſſes of the ſame common integer. 


XXXIX. SUBTRACTION OF VULGAR FRACTIONS. 
: RULE. | 
REPARE the fractions as directed in addition; then ſubtract one nu- 
A merator from the other, and their difference will be a new numerator, 
under which ſubſcribe the common Jenominator. 
ExaueLi 1. From 3 take ?? E. 2, From #3 take 43? 
From 18 DET om 
Take 2 | | 12 > | 
2 The remainder is 2 Anſ. 6 The remainder is 27 Anſ. 
2B EE ; | E. 3. 


— 3895 


SUBTRACTION Oo 


E. 4. From 8968, 
Take - - 1442 


Remains — 1752541 


Proof — — 8968 


To work the 4th example, ſay 9 from 8 I cannot, but 12, the parts 


the integer is divided into, I borrow to 8, is 20; then 9 from 20, there 


remains 11, which ſet down as a numerator to the denominator 12, and 
carry 1 to the 2, and proceed as in common ſubtraction, the anſwer will 


be 7525553» 


E. 5. From 122 take . 
Firſt 122 = Þ, 95 = 


| © ER 28 
3 
153 N. 112 N. 


J 


. 
E. 6. Front 82 92 
Take - 60 143 


Difference 


Note. Such examples as the laſt, perhaps, may never happen in buſi- 
neſs ; but as ſuch are uſeful exerciſes for learners, I thought an example of 


then ſubtra& x from 1. 


4 n 
3 Take 112 
12 D. Remains 41 Anſ. 27 = 
“ 
2 8 2 O 
85. =. 60 1432 88 


6 
— 21 1427 3+ 


this ſort might be agreeable to my ingenious readers. 


XL. MULTIPLICATION OF VULGAR FRACTIONS. 


RULE. 


12 the given numbers (if they require it) by the rules of re- 
and 


duction; then multiply the numerators together for a new 
the denominators for a new denominator. 


\ 


numerator , 


Nate. Multiplication of fractions decreaſe the value, in the ſame pro. 
portion as whole numbers increaſe it, which ſeems to contradict the defi. 
nition of multiplication ; but this difficulty will vaniſh, if we conſider 
that the more any integral number is increaſed, the farther is the figure 
in the higheſt place removed from unity ; and the more any part of an 
integer is decreaſed, the farther will its value alſo be removed from its 


relative unit; conſequently, as it is the nature of integers to increaſe, and 
of fractions to decreaſe, the purpoſe of multiplication is equally anſwered 


in both caſes; the reaſon of 


following examples. 


* 


which will more plainly appear by 
| Se | 'E 


the 


„ I, 


A. 


te 
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E. Multiply gs. by gs. as the fraction of a pound ſterling ? 
Firſt 56. = of a pound; therefore 4 xc == of a pound, which, by 


Caſe 13, ſet, XXXVII. will be found equal to 18. 3d. 


E. 2. a + hy 5. | E. 3. Multiply I by 32. 
4 9 Firſt f, and A=; then 
6 . the fractions to be multiplied are 4 
bg 08 i 7”. 
24 N. 45 D. 2 7 
Anſwer 33” | | 2N. 28 D. 


Anſwer 2 Tr F* 

If you have a mixed number + or fraction to multiply by a whole num- 
ber; multiply the whole number by the whole number, and then multi- 
ply the numerator by the ſaid whole number, and divide by the deno- 
minator, and add this quotient to the former product. 


E. 4. Multiply 2 by 8. | E. 5. Multiply 3+ by 13. 
Firt Org the produkt, hen x. 4 
— 39 72 
os e 
. „ 
Anſwer 6 the product | 462 the product 
E. 6. 1 14, 106. 1074, * + | | | 
45 tee 
14 10 Ts 
"4 


„ Product 
To work this example, ſay, 4 times 2 is 8:=®—=13,, which 1 1 carry 
to the product of pence ; and proceed as in common multiplication, 'The 
operations in this this rule are ſo eaſy, that more examples would be 


- unneceſſary, 


XLI. DIV ISION OF - VULGAR F RACTIONS. 
| RULE. 


pr EPARE the fractions (as before directed) by the rules of reduction, 


then multiply the denominator of the diviſor by the numerator of 
the dividend, for a new numerator, and the numerator of the diviſor * 
into the L of the dividend for a new denominator. 
ExAMPLE I. Divide 3; by 3. Da (ZT Ax Anſwer 
To work this example, 1 multiply 5, the numerator of the dividend, | 
into 5, the denominator of the diviſor, the product is 25, the nume- 


ator for the quotient ; then I multiply 8, the denominator of the diyi- 


dend, into 3, the numerator of the diviſor, the product is 24, the deno- 


minator of the quotient. *.* 3+ is the quotient required. 


J ä 


70 ' RULE OF THREE DIRECT. 


E. 2. Divide 2 by 2. E. 3. Divide & by 5. 
2)4(43=1 Anſwer. Gi Anſwer. 
E. 4- Divide $ of 15. by Z of 1/, E. 5. Divide 2 of 2 by . 
Firſt 4 of a ſhilling rte of 11, Firſt 2 of 2 ers 
Then T U) (T7820 Anſwer, Then 70750 18 Anſwer. 
E. 6. Divide 63 by 28. E. 7, Divide 8 by 3. 
Firſt 63 7, and z * 105 Anſwer ö 
Then ; 738036852 3 Anſwer |; 
E. 8. Divide 2 of 1/. by 2 of 15, E. 9. Divide 2 of 15, by 4 of 11. 
Firſt 3 of r= of» pound Firſt 2 of 15. = =4x of 11; 
Then 3504223 241. 101. Anf. Then 3 2) 4888 4 rod. 5 A, 
I. If it can be done, divide the numerator of the dividend by the 


numerator of the diviſor, and the denominator by the n for 
the quotient. 


E. 10. Divide £- x by 3. 3)z ;(4 the quotient. 

2. If the two numerators, or the two denominators, can be divided 
by any number, take the quotients inſtead thereof. 

E. 11, Divide , by . 350 (6 
For 6 3 =, and 39-13=3 *.* 3X2=6 the Anfwer. 


3. A fraction is divided by a whole number by multiplying the 


denominator of the fraction by the whole number. 


E. 12. Divide iT by 8. 0G 
Anſwer 42+ 77 D. 


4. If the denominators are equal, place the numerator of the dividend 
over the numerator of the diviſor for the quotient. 


E. 13. Divide 4x by 25+ The quotient is g = = 2 Anſwer 
Note. If you divide by a proper fraction, che quotient is always a 
Keri number than the dividend; contrary to whole numbers and 
tkewiſe contrary to the ſtrict ſenſe of the word diviſion, which imports 
the leſſening of a thing. Conſequently, if the diviſor is a proper | frac. 
tion, multiplication prevails ; but diviſion prevails if the diviſor is an 
improper fraction, as may be feen in Ex. 8 and g. 18 


XIII. RULE or THREE DIRECT, 


IN VULGAR FRACTIONS. 
RULE 1. 


REPARE the fractions as before directed, 'and then ſtate and work 

your ſom as in whole numbers, only multiplying and dividing frac- 

tion wiſe, viz, according to the diretions in multiplication and divifion 
| of fractions. 

RULE 2. Multiply the Genomfnätor of your firſt number into the 

| 1 of the ſecond and third for a new numerator; then multiply 


the 


3 5 


10 


0 


5 „ 


. ; 
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the numerator of the firſt number into the denominator of the ſecond 
and third, for a new denominator, and place it under the new numera. 


tor, for the anſwer, which reduce to its proper quantity. 


EXAMPLE I. * of a pound * colt 844. how man r ma 
be bought for 251. 4 4 


Firſt 88d. 2 of b 4 Blies — of 505. 
Then, per rule I, as Fo - 3 7 Th 


500 
2 1 | | 
1000 N. 3 D. 25)1000(420003200—,c-2. Anſwer 


Or thus, 82 2d. = 25 of oe of Yo Eu and 251. =P 
15. 
Then, 1 14 0 rie: 5 5 25 


my 3 
50 u D. 1320 (7 = 2290 45740 = as before, 
Again for variety, by rule 2, 1 48 „ 22 yards of cloth coſt 
192 n 337. what will 4+ yards coſt, at the 
: 4 - ſame rate? 
384 ">x Firſt, b 23 ==; 34 =? and 
25 27 L = uh * 0 0 
1920 21 D. Ten ; 7 * * 
768 | 5 
$) 4 
9600 N. . me . > 
Anf. „ N 0 4575715. the 25 + 
ſame as before. e > 
Note. This is the moſt expedi- 300 240 D. 
tious, and eaſieſt method, as appears ESQ 5+ 
by the work. 1800 N, 


Anſwer 28 = "5 = 74, 10s. 


E. 3. + of a yard coſt 2 of a E. 4. If 14 herring coſt 14d. 
pound, what will + of an Engliſh how many may be bought for 11d? 


ell coſt, at that rate? Pirſt 12 = 14d. , and 


Firit 2 of a yard = of 3 of an 11 = ; then 


ell = 5; „ 
ä r HK 
Then, ff; 3 55-4 2 | 3 
20 4 Ne kt 
2 3 - 6 
40 72 A 4 
EY. 2: 66N. 50. 
Anl. , ; , => = Ii herrings 
6F _—_ Anſ * T E. 5. 


a” 
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KE. 5. Suppoſe a merchant makes an aſſurence upon a ſhip and cargo, = 
bound to the Welt Indies, value 2700“. 10s. and agrees to pay 10 gu. ſha 
neas per cent, what comes the charges of the aſſurance to? ; $4 line 

at 
Firſt 104 = 71. and 2700} 7 ; Likewiſe 100 = 129, 65 a | 
ä Or chus, by rule 1 72 
„ | 5401 4 
| RS „ 21 IS 
ONT —_— "gan 4 " 
21 200 10802 5 | x 
$401 . | 113421 N. - 
5401 n fo 
10802 | 190) 123821 (103021 — = 2831. 115 0 
11 3421 N. old. the anſwer as as before. . D 
Anſ, 13421], = 2831. 115. old, th 
E.6. Three workmen can do a piece of work in certain times viz, 
A can do it in 3 weeks, B can do thrice the work in 8 weeks, and C 
five times in 12 weeks; in what tune can they finiſh it jointly ? 
Firſt it may be eafily found that A can do 4, BJ, and C & of the 
work in one weeks AD Fractions being reduced to 4 common a denomi. 
nator, make gr, Pr, and 22, whoſe fum = 34 = 3, being the work 
they all can do when working together in one week ; then: 17 
Work. Days. Work. 
by : 6 . © 1 I dc 
Hg Ae | 4 | he 
| — — , 
5 C 
Ant, 4p = 15 = 54, Days 48 N. 9. 


XLIIL. THE RULE OF THREE INVERSE, 


IN VULGAR FRACTIONS, 
. RULE. 1. 


REPARE the Sagi as before directed, and then proceed as in 
Section XIII. . 

RULE 2. Multiply the denominator of the third number into the 
numerator of the firſt and ſecond for a new numerator; then multiply the 
numerator of the third number into the denominator of the firſt and ſecond, 
for a denominator, which place under the numerator for the anſwer, and ; 
ind the proper quantity 3 as. before directed. a 

EXAMPLE 


< ate 


* * 


| DOUBLE RULE OF THREE. 1 
| EXAMPLE 1. What quantity of 


malloon, that i wo 3 yard wide will 


E. 2: If 8 men can do 2 piece 
of work in 164 days, in how many 


in 3 days? 
| alſo 32; then as . 1? 24 


line 74 yards of cloth, that is 14 days will 24 nen do the ſame ? 
yard wide ? As T: 161457 :: 28 
Firſt by reduction 1£=3, and 67 x $i 
E=; ; then, if : 1 . 2 0 | = 
„ 2 ; —— — 
3 2 | „ 43 
45 N. 4 D. ä W 


1)1(4 1 =45 = 15 yards, Anf. f) 2 (% = IN Days, Anf. 
E. 3. How many yards of cloth, E. 4. Suppoſe B lends C 10031. 
at 85. 6d. per yard, muſt be given for 65 months, what ſum muſt C 
for 263 yards, at 5s. 74. per yard? lend B, for 3+ years, to requite him? 
Firſt 85. 64. = , and 263 = Firſt 1004 = 321. and 62 = 
?13 yards; alſo 55. 7. = +43 1 months; or 22 of = 174 = 32 = 
then, As K : 245 2 WY 5 years; alſo 33+ = 2 years, 


4173 12 Then as & :? 22 25 2 
67 8 | 302 * 
— Es 6 3 
1491 96 D. 1812 69 
1278 3 . 1 
14271 N. 3 5 
W t, e e 


Suppoſe 12 men mow E. 6. How many yards of mat- 
down à field of graſs in 54 days, ing, of 2 yard wide, will be ſuffi- 


how many men at the ſame rate of cient to cover a floor that is 16 


working, will mow down the ſame feet wide, and 28 | dert long ? 


2 feet, and 16 
Firſt 12 = , and 54 = „ 


23 3 * 9 
12 4 16 . — 
276 12 448 9 
I I 2 I 
276 N. 12 D. 896 N. 9D. 


TS = Þ = 23 men, the Anſ. Anſwer *35 = : 995 yards 


XLIV. TRE DOUBLE RULE or THREE, 
IN VULGAR FRACTIONS. 
RULE. 


REPARE the fractions by reduction, as before 3 and then 
proceed as in whole numbers. See ſection XIV. 


11 TEar TINS CESSES INS 8 . — 2 A T 

— —— — 10 lrnn 4 res - 2 _ - _ An e me Is IS s * r — 9 £6. 

gpm 2 2 — 8 2 . _ _ OE WORE 6 80 N LS 22 2 Aer r — abt, A: ＋ EY , Cray * 2 or ITE De 3 — 8 — X C 2 2 =, "IM 8 * I 2 2 

SEES : Fenn EEE 4 nd fr RT ITT. a ACTI IF P N n Se s SE 75 ; : 
WE . TE ee LT BASE, 2 ET 8 OOPS. > RS at +. 8 5 3 wo Gs Hd K 22 * 


1 
553 


1 
8 
* 

* 

5 

*. 

* 

1 

85 
4- 

* 
* 
* 
&- 

bt 


EXAMPLE 


„ % * > © * » 4 . 
5 e r Y we 22 E 
oy 2 * 5 is, * 6 2 . 2 of 


192 DOUBLE RULE OF THREE. 


Exauert 1 12 men are hired to do a piece of work in 8 days | 


at 2+, 24. per day, what will be the wages of 9 men for 20} days? | 


Firſt x2 men at 25; 2d. per day, = 1/. 6s. S. = th — 7 


— 7 Ge BL WS + 
1 3 © ” Y 


Now 43 183 * 22 9“ dividend. And "2X *—95 the diviſor. 
Then 9$)*237(3325 =2/. 95. 11. 184 che Anſ. | 


Or by neglecti s denominatcie, to find the 1 and d 
t 


plying them into Fu numerators, thus: 
41 
-Y- 25 
369 20 
3 12 
4797 N. 0 


1920 D. Anſ. $323=21, gs. 114d. 182 as before. 


E. 2. What principal, put to intereſt, will gain 4o/. in 8 months, 


at 5 per cent. per annum? Firſt 8 months = 2 of a year. 
Then as f „ 


1 py ©- 0 0 T 


Now RE XS=T, the dividend. And 5 EX I=3 the diriſbr. 


16 3 * 2001. the Ak. 


Again by two ſtatin Again „ 1 00d 2 
A 2 25 | Then g 3 x = foo . 
Then 120 X 20 — = 4v06 * (2 — . 12001, the 
And $)4900(4900 —8ool. ' a wer, 2s before. 


Note, This laſt ſtating is in inverſe Proportion. 


E. 3. i men ik their wives, upon calculation, found that their 
expences for three months paſt amounted to 26“. 19s. 44. I demand 
what time 144. 155. may be ſpent by 36 men in the like proportion? 


Firſt 261. th 4d. = = 2638 = 35“. and 14. * AQ 2144 —= 39]. 


* . 

1 . n =A 
30 5 . 5 3 
I 55 


oe - x 3 


2 the drvifor | 
I * 258 = 531 the dividend 
Then 425+ 244151 16234 Days, the anſwer. 


| Note. The numerator is + ninlefplicd by 30, the days in a month, 
and then valued as taught in 1 


: ft M5 2 — 


QUESTIONS | 


in 


T! 


(4994+ 


76, Queſtions for Exerciſe in Vi ulgar Fractionsi 


neſs: 1. Four figures of 6 may be ſo placed and diſpoſed of, as todenote 1 

T7 and 1285 for 67; neither more nor leſs; pray how is that to be done? 1 

Firſt s = I, then 66 G 

Anſwer 57 = 

Queſt: 2. A lad having got 4000 nuts, in his return hens was met 'S 

i by Mad Tom, who took from him 5 of 2 of his whole ſtock. Raving | 

_ Ned lights on him afterwards, and forced 2 2 of 3; of the remainder from 9 

him; unluckly, Poſitive Jack found him, and required /7 15 of 23 of what be, 

he had left. Smiling Dolly was by promiſe to have 4 of =. iter of 1 

what nuts he brought home; how many then had the boy left ? 

Firſt his whole ſtock = 4000 4 

Then 3 of 3 of 4000 = 16663 Mad Tom took . 

; | „ | 23334 = 8 75 0 left | E 

* fe = 5633 Raving Ned wok 1 

| 7 of 18 of 1950 = | 1041 1 Poſitive Jack took 9 

N A 

7084=70842 Left 1 

4 of 4 of 7 = 1325 DU Jak L 

| Anſwer - 57555 Left. $ 

Que f. 3: If the . s rate at 14d. in the pound; comes to 6s: 7 

71d. where they ordinarily aſſeſs 2 of the rent; what will the king” 8 1 

the tax for that houſe be, at 4s. in the pound, rated at the full rent? 4 

Firſt 14%. rde, 65. 75 — 459. 2300 and 45; = 1. 1 

5 | | Then as 7 „ on # 

15 1100 00 0 8 11 — of the rent 4 

par | * | 311 ditto 
| 3 | 661 S the whole rent 4 
„ in, . f: 4 :: 661 5 265 5 
Anſwer A = 13. 8 * N. 385 


Queſt, 4. X, V, and 2, can, working together, complete a ſtair-caſe 
in 12 days; 2 is N to do it alone in 24 days, and X in 34; 
in what time then could V get it done himſelf? 


ich Firſt 2 = X <= 17 T5 
7 Then 20 +2 Pot de te work prod? in one day by R and Z; 


NS 


5 DECIMAL FRACTIONS. 


and = rmed in one day by all three working together; 
n performed in one day by V. 
5 Work, Day. Work. © oe 
. 287) (“U 814 the Anſwer 
Dueft. 5. Miſs Kitty told her brother 2 that though her for. 
tune on her marriage took 193 121. out of the family, it was but 2 of 2 
years rent ; heaven be praiſed for this yearly income ! pray what was it? 


As 3 - 'T + © > vos 5 Wy 


©. TT 5 
3)193r2(96560 = 321681“. 136. 44. Two years rent, which 2 
160931. 6s. 8d. the yearly income required. 


© 2zeſt. 6. A politician having about him a certain number of crowns,” 
faid, if 3+4+7 of what he big, were ade together, they would 
make juſt Wilkes's number (45); w many crowns had he about him! 


L 8 2 » Ss r 
Firt 1 +4+4=33+24 +4 515 
: Then as 3 : 37 


„„ 
1 Gs 
180 | : 36 D. - 
144 | 5 
1620 N. 32) 530572 —4 60 Crowns, the anſwer 


Practical Arithmetic. 
| PART III. 
XLV. DECIMAL FRACTIONS. 


1 are different from whole numbers; for whole number 

increaſe from the right-hand towards the left in a ten- fold propor- 
tion from unity or one; and decimals decreaſe from unity in the ſame 
proportion from the left-hand towards the right; the following table 
makes this evident. | 


Units 1, Unit or integer By | 
zo, YE One tenth part of the integer 
Seconds ,01 One hundredth part 
Thirds „001 One thouſandth part | 
Fourths ,ooor | One ten thouſandth part 
Fifths 500001 One hundred thouſandth part 
Sixths ,000001 One nullionth part 
Sevenths ,0000001 One ten millionth part 
Eighths ,oo000001 One hundred millionth part 


Nintks , oo One thouſand millionth part 


ADDITION OF DECIMALS. - . 95 


So that decimal fractions are of ſeveral denominations or names, as 
primes, ſeconds, thirds, &c. and becauſe the denominator is always 1, 
with as many cyphers annexed as there are dicimal places ; for this reaſon 
the numerator or decimal is always wrote alone, without the denominatar, 
ſo if I would expreſs the twenty-five hundredth parts of any thing, which 
vulgarly ſtands thus 25, becauſe the denominator is 1, with as many 
eyphers prefixed as there are decimals or places in the numerator, it 1s 
always expreſſed thus , 25; and pg thus ,123z and £335 thus ,6848, 
Kc. And becauſe vulgar fractions are the foundation of decimals, I ſhall 


ſhew (in its proper place) the manner of reducing them to decimals, by 


which means all thoſe computations hitherto deemed ſo intricate, may be 
performed with the utmoſt eaſe and pleaſure, 


A finite decimal is that which ends at a certain number of places; but 
an infinite, is that which no where ends. | 


A circulating or recurring decimal is that wherein one or more figures 


ate continually repeated. | | 
Thus 84, 56666, &e, is called a fingle circulate or recurring decimal, 
And 147,642642, &c. is called a compound recurring decimal. 
In all operations, if the reſult conſiſts of ſeveral nines, reje& them, and 


make the next ſuperior place a unit more. Thus for 12,2999 write 12,3; 


and for 32,99 write 33, &c. 


XLVI. ADDITION OF DECIMALS. 
: „ mon 


| PLACE primes under primes, ſeconds under ſeconds, c. whether they 


be cyphers or ſignificant figures; when the work is done, make a 
point or dot with your pen between the whole numbers (if there be any) 
and decimals ; this is known by cutting off ſo many places to the right 
hand as your greateſt decimal fraction contains. Od. 


EXAMPLES.” 


21,42 35121 531214 61,2182 
1,0 2514 50214 451041 
223,4 34,11 536212 5 
561,21 410, 2 5514 6,13 
35424 34713 2231 1728,41 
1,212 44521 9441042 3,4265 
61 1,666 488,222 1,8570 153,6308 
2082 * 52 


N — — nr vnY . ny 
— — * - _ 
_ 2. 8 1 — - — e nnn 
3 AT» ns OT E457 N - AEST, Hy N 
— . TROP . 8 
” Ws — r "_ 
N 2 * , F = 


196 SUBTRACTION OF DECIMAIS. 
„ 2 Note. When! al ae m of the 


59 7 74 = $9,3822916 decimals repeat a fingle digit, make 
57 17 5 =— $7,8708333z the repetends conterminous, and add 
57 13 4 = 5F7,6666666 1 to the ſum of the ſirſt, or right. 
25 6 8 23, 3333333 hand column, for eyery nine that 
45 13 4 = 45,6666666 contained in it. h 

245 18 44 = 


245,9197916 
20 
Shillings 18,3958320 
| 12 


Pence 4,7499840 
8 5 5 4 ä 55 
Farthings 2,9999360 Agreeing with the above _ 


SLY SUBTRACTION OF DECIMALS. | 


RULE. 


ee the greater number upermoſt, the points under points, tenths 
under tenths, &c: then ſubtraR as in whole numbers, placing the 
points of ſeparation under the other Points. yo 


From e ee | 36,1214 
Take „128191 | 581642 
Remains 735022 35, 30498 
Proof „864213 | 36,1214 
| In fubtratting 3 integers and decimals, obſerve the following order: 
4 2. 4 L. a 8. d. Go 
- Lent 123% 7 = 1730 © 6 1,92 


Received 1681,8352 = 1681 16 8 1,792 


Remains 48, 2 „ 6128 


Shillings 3, 8360 
7 . 


Pence 10,0320 | 
8 5 

8 : Barthings 128 Agreeing 0 with that on \ the right 
. for the decimal 119178 of a pound is equal to 3s. 104. og. 2128. 


If a ſingle Sg 1 is repeated, borrow 9 in the firſt repeating 223 when 
necellary.” 
From 


e 


- 
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| „ . | 
, 7949: 6&3: 


= . 7849333 
Take 6979 13 4 = 6979,666 
Remains $69 I 3 4 = 869,666 


XLVIL MULTIPLICATION or DECIMALS. 
- RULE, 


ULTIPLY the decimals, as if they were whole — and from 

the product cut off as many decimal places, as there are in both 

numbers, If there be not ſo many places, make them out with cyphers 
on the left-hand of the A 


| EXAMPLES» 1 
23042 | 23942 53042 
5 2610 2015, 
15210 15210 . | 15210 
3042 3042 3042 
6084 _ 6084. 5084 
ENG a 6, 129630 c 81% Th, 


. 1 have nd uſe of the ſame 8 throughout each of theſs | 
examples ; yet the reader will find the values of the products are very 


ſeat, 


CONTRAC TIONS. 
It 1 happens i in buſineſs, that one ot both the factors conſiſt 


of many decimal places; ſo that to work them all would be very trouble. 


ſome, and when done, but little to the purpoſe, becauſe a leſs number. of 
places may do the buſineſs as well; therefore uſe the following 


RULE. 1. Tranſpoſe all the figures of the multiplier in a contrary 
order to the common way, viz. let the units place ſtand to the left-hand: 


2. The units place of the multiplier muſt ſtand under that place of 
the multiplicand whoſe decimal place you intend to retain the product: 


3. Begin as in common multiplication, always having regard to the 
increaſe of that figure on the right-hand, the figure that ſtands over your 
multiplier ; making uſe of no more places of your multiplier than tlioſe 
which ſtand even with your multiplicand to the left-hand, | 


E. 1. Let it be required to multiply 3,14159 by 24825 35 and to 
retain 4 decimal places i in the product, : | 


3514159 


198 - DIVISION OF DECIMALS. Eh 
3,14159 Multiplicand The operation at length: 4,141 59 


3528,42 Multiplier inverted 24,8253 
628318 : 942477 
125663 | 15719795 
25132 | | 8 6281368 
628 h |  25132[72 

, En | 125663[6 
9 | 628318 
77,9907 Product 77,9909 19223 


Note. As the allowance for what may he carried from the columns neg. 
lected is altogether a gueſs, we may very often make the product leſs 
than it ought to be by 1 or 2, as appears by the above example; to avoid 
which, make one or two columns more than the number of decimal pla. 
ces you would have in the product, and cut them off at pleaſure 


E. 2. Muitiply 75,4678 by 6,0540S, ſo as ta retain only three places 


of decimals in the product? 3 
75,4678 5 E. 3, Multiply ,68479 by 
80450,6 50785 to have 5 decimal places in 
— | the product, 
452805 | „568479 
. 5870, 
301 8 : 
Ems a 4793 
| 456,880 547 
If the multiplier is a decimal | 34 
fraction, put a cypher in the units — 
place, and ſet the other figures, in „ 308537 
order from that on the left-hand, — 


From theſe examples it is manifeſt how advantageous theſe contrac. 
tions are to ſhorten the work of long calculations and computations, 
which the-experienced practitioner finds too often occur, in arithmetic, 
algebra, and geometey. 2 es 
Io multiply by. 10, 100, 1000, &c. remove the decimal point fo 

many ſteps further to the right-hand, as there are cyphers in the multi- 
plier. As 86,564 X 100=—=8656,4 ; and 45 X 1000450, &c. 


XLIX. DIVISION of DECIMALS. 
5 RULE. 


IVIDE as if they were whole numbers; then cut off as many. 
decimal places in the quotient, as the number of decimal places 

in the dividend exceeds the number in the diviſor ; if there are not fo 
many in the diviſor, prefix ſo many cyphers. | . 
In dividing a whole number by a whole number, if any thing re- 
mains, annex cyphers to the remainder, and continue the diviſion as far 


* 199 - 


DIVISION OF DECIMALS, 199 
far as you pleaſe ; ſo you will have a decimal in the quotient of as man- 


places as you annexed cyphers, and the whole quotient thus found will 


be a mixed number. 


here are nine caſes, which take in the following order, by which 
the learner will eafily acquire a true notion of the ground and nature 


of decimals. 


Cask 1. A whole number given to be divided by a whole number. 
e 


2896340 
2452526 
2317072 
1354545 
1158536 
1960090 
1737804 
2222860 
1737804 . 
4850560 
4634144 
2164160 
1737504 
4263560 
4954876 
Remains 208684. 
In this example here are five 
cyphers added to the dividend, 


which produce five decimal places 
in the quotient, 


Case 2. A whole number given 


to be divided by a mixed number. 
579,208)3141 59265,0000(542338,3 


2896340 
2452526 
2377072. 

1354545 
#158536 
1960090 
1737804 
2222866 
173704 

4850560 

4034144, 

- 2164160 
1737804 

— 


Remains 


In the laſt example three cyphers are added to the ri ight-hand of the 
whole number in the dividend, which makes the quotient a whole num- 
ber ; and becauſe there is a remainder, you may go on again, by adding 
cyphers at pleaſure ; ſo the quotient will be a mixed number, 


Cas 3. A mixed number given, 


to be divided by a whole number. 
579268,) 3, 14159265 (,00000542 
2896340 
2452526 
= uf hull bog 
1354545 
1158536 
Remains 196009 
In this example here are five 
cyphers prefixed to the quotient, 
that they might be equal to the 
decumal places of the dividend. 


Casz 4. A mixed number given 
to be divided by a mixed number. 
579268037 05 592650784 
—V 4399659 
2452526 
2317072 
1354545 
1158536 
Remains 196 
In this example the decimal places 
in the dividend exceed thoſe in the 
diviſor by three, therefore the quo- 
tient i is a decimal. 
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2896340 
2452526 
2317072 
1354545 
11585 36 
1960090 
1737504 
2222860 
1737804 
48 50560 
4634144 
2164160 
1737804 
4263560 
4054876 
2086840 
12737804 
Remains 3490 265 - 
In this example here are fix 
eyphers annexed to the dividend to 
anſwer the decimal places of the 
diviſor, that the quotient might be 
a whole number. 


to be divided by a mixed number, 
5.79268), 3141 592650,0542 
2895340 
2452526 
2317072 


1354545 
1158536 


Remainder . 196009 


what was taught in multiplication, 


be found very uſeful; 


Cask 8. A decimal fraction given, 


8 pivistox OF DECIMAL; 


Cas 5, A whole number given to be divided by a decimal — 
3579268) 3 141 59265,000000{ 542338373 


Cass 6. A mixed number given, 
to be divided by a decimal fraction. 


n 5 
2896340 
2452526 
2317072 
1354545 
1158536 
196009 


* 


| Remainder 
Cask 7. Adecimal fraction given, 
to be divided by a whole number. 


3792687027 59265 (,000000542 
2896 329 | 


2458326 
2317072 


1354545 
115853 


Remainder 196009 


Cask 9. A decimal fraction given, 


to be divided by a decimal fraction. 
3579888 415926505542 
28096340 
2452526 
2317072 
1354545 
Jt. "an 
196009 


Remainder 


If any whole, mixed, or decimal a is given to be divided by 
10, 100, 1000, &c. you only remove the ſeparating ppint towards the 
left-hand ſo many places as there are e in the Wiler, contrary to 


Thus, 1523 — 10 2 152, 3; and 1523 = 1000= 1,523, &c. 
To work any caſe of diviſion by multiplication, and on the contrary 
any caſe of multiplication by diviſion; and this in many inſtances will 


RLE 


MN; 


a3 125; but have a deſire to divi 


_ ” DIVISION. OF DECIMALS. 201 


RULE. Divide a unit with cyphers annexed by the given multi. 
Iden and the quotient i is the diviſor ſought. 


EXAMPLE- Suppoſe 1 have 7 85 5 to multiply by any other number; 
the ſaid number; and to have a quo- 
tient equal to the product of thoſe two numbers; query, tlie diviſor. 


Given 125) 1, ooo, oo8 the diviſor ſouglit. 


1000 
>. 0 
Then 7315 And 5608)731 5,000(914375 — wo tha 
X 125 72_ r 
a 11 
36575 8 
14630 — 25 
= . 
Product 914375 30 
e | 24 
60 
56 
40 


Suppoſe I have 7315 given, to be divided by any other number 805: 
but would multiply the ſaid number, and have a product equal to the 
quotient of the ſame e divided by ;o08 z query the multiplier, 


RULE. Divide an unit with cyphers annexed by the given * 
and the quotient will be the multiplier ſou Sht. 


Thus 3008) 15000012 5 


The remainder of the work is only the reverſe of the former, and 
therefore need not be repeated; 


From the foregoing examples relating to diviſion it may be obſerved, 


chat the firſt figure of every quotient muſt poſſeſs the ſame place ( with 


reſpe to its value). as that figure of the dividend doth, which ſtands 
over the units place of the firſt figure's product, which is an excellent 
rule to value quotients, obtained by the followi ing, | 
Contract 10N.. When the diviſor conſiſts of many dusk of decimal > 
parts, the work may be much abbreviated by the following; ; 


RULE. Conſider in what place the firſt figure of the q̃uotient ought 
to ſtand, and find its value or denomination ; taking as many of the left- 


hand figures as you interid to have figures iri the quotient for the firſt 


diviſor; then take as many figures of the dividend as will anſwer them. 


= dividing, omit, or point off one figure at each operation; af the ſame 


time, have a due regard to the increaſe, W would ariſe from the 
figure or figures ſo ommited. 
_— Exauigt 


202 ' REDUCTION OF DECIMALS. = | 
If the dividend contains many 


| EXAMPLE 1 | 
76,84375)630,92878(8,2 10541 Places of decimals, there is no occa. 
i ſion for uſing but a few of the firſt, 
1617878 E. 2, 57592168) 3,741 1519265{,054: 
1536875 28963 
81003 ; | | 2452 
76843 2317 
| 4160 135 
3542 3 
- | . | 20 
_307 The common method. 
11 ne 9265170542 
1 85 2 8963 40 0 
5 : 
In this W 8 is multiplied 2452 526 | 
into 76,84375; then 2 is multi- 2317075 
plied into 76, 8437, carrying 1 | | 
from the laſt figure pointed off, and 13514545 
ſoyon muſt proceed with the re- 11585 36 ] 
mainder of the figures in the divi- 1 dec 
for until they are all pointed off. 3 IJ 6009 the 


Note, Though much labour may be ſaved by this matched yet it is 
only uſeful when the decimals in the dividend contain many places, and 
then take all the diviſor. | 
| E. 3. 24,324)842,3141 521634200003 4629 

Note. As theſe contractions, and thoſe taught in multiplication, anſwer 
the ſame end in almoſt all operations as the method of circulating or 


recurring decimals ; therefore, to have treated on them, would be ſwell. 
* this treatiſe for no purpoſe but — only. ns 
L. REDUCTION of DECIMALS, Ca 
CASE 1. ] 
der 
Tos reduce a vulgat fraction to a decimal, ger 
RULE. Add cyphers to the numerator, repreſenting fo many places | dec 

of decimals, and divide by the denominator ; the quotient will be the 

decimal fraction required. 1 
ExAMur LE I. Reduce 4, 2, and 4, to decimals. 2 
: 0 ; | 1 | 
A 2)1,0 4)3,00 ; Fe: 
525 55 | 975 TE 


Anſwer $25=7 ; 45=h and $75=5 7 


' REDUCTION OF DECIMALS. — & 203 
E. 2. Reduce 3 to a decimal. 3)1, 00 


: 5 „3333 &c. ad infinitum 
2 E. 3. Reduce g to a on. Or thus, 16)5,0000(; 3125 
2}5,0 _ | 5 
n 7 — 
8) 2,5 | 16 
Anſwer ,3125 . 40 
80 
Wa 
E. 4. Reduce 135 to a decimal, or mixed number. 
Firſt, 134#=%; then - 7)95 
TE I 357.1428 
Anſwer 134= 13,571428 
E. 5. Reduce I of 3 of à to a E. 6. Reduce 353 to a decimal, 
decimal. Firſt, 4 of 3 of 2 = &, 395)164,000(,415 An, 
then 40)6,00(,15 Anſwe 1580 
: | 40 8 600 
, SS . 395 * 
200 
266 | | 2050 
= | | | 1975 
r | 0 - | „ 
Ir . | | 
|. | Note. If the decimals will not terminate, but there will ſtill be a 
remainder, it will be exa& enough in moſt caſes, and the remainder may 
be rejected after the decimal has been carried on to 4 or 5 places. 
CasE 2. To reduce coins, weights, meaſures, Kc. into decimals, 
RULE 1. Reduce the given money, weights, &c. into the loweſt 
denomination or name mentioned, for a dividend ; then reduce the inte- 
| ger into the ſame denomination for a diviſor, the quotient will be the 
s decimal required. CY | 
e 


RULE 2. Place the numbers of the ſeveral denominations under 
each other, begining with the leaſt, and divide each by ſuch a number 
that will raiſe it to the next ſuperior name, placing each quotient as a 
decimal part of the next dividend before it be divided, and the final 
quotient will be the anſwer, | | | 

| Fr EXAMPLE 


2D 2 


204 


(required 


REDUCTION Or DECIMALS. 


ExaneLy 1. 1 185, 61d. to the decimal of a pound fierling, \ | 
Rey | F 
By rule 1, thus 18 % 
12 
222 
14 grs. | | 
1= = 960 )891,000000{1928125 The decimal required, 
| 275 F. 
192 1 | 
1780 By rule 2 thus: ſh 
768 | 
120 4 3,00 
96 12 6,75 
TY z 828 
192 5928125 Decimal an abow 
480 
480 
Note. By rule 2, the three farthings are reduced to the decimal of: 
penny (which = ,75) and ſet on the right of 64, then 6,75 pence to 
the decimal of a Bong (=,5625] then 18,5625 * to the decimal 
of a yonnd, | : 
. Reduce 1 56. 9 to the E. 3. Reduce 2 of a penny to * 
* the decimal of a pound. Co 
e Ie Furſt 4 of £; of 28 = 335 = Fir 
15 9 Jil. then, 
© PP | 3200) 1,000000(,003125 the deci. 
d. (mal required 
1 : 240) 189,0000(,787 5 the 2p rule 2 thus : 
(decimal required 43, %/9c—cß | 
By rule 2, thus: 12 1 
2] 9, : 240 20525 
2015.75 5 Anſwer , 003125 as before 
Anſwer 57875 ſame as before . 5 | 
R. 4. Red F E. 5. Reduce 10 drams to the 
decimal of a pound troy. @ & decimal of a pound avoirdupoiſe. Bl „ 
Firſt 1/6, = 240d4vts. then, Firſt 1/5, = 256drs. then, ” 
davis, © >= *M ea rae 03906 the decimal 
240}: 1,0900(,458 3 the decimal (required 5 
_ 


E. 6, 


REDUCTION OP DECIMALS, 205 
0.6 Reduce 9 inches to the decimal of a yard. 
Firſt 1 yard = 36 inches; then, 36)9, ool, 25 the decimal required, 


E. 7. Reduce 31 inches to the decimal of 5 foot, 
34 


Foot. grs - 
122 48) 1 3, 00000, 270845 the decimal required. 


k. 8. Reduce 6 furlongs to the decimal of a league. 
Firſt 1 league is 3 miles = 24 furl, then 24)6,00(,25 the decimal req. 


E. 9. Reduce 12 A 2 quarts of wine, to the decimal of a hog- 
ſhead. „ 


4 
1 800 . 

12 e the decimal required. 

E. 10. Reduce 3 quarts 1 pint of ale, to the decimal of a barrel. 
N 3 


2 


pts. 
I va = 256)7,00000{,027 34225; Anſwer, 


E. 11. Reduce 4 inches to the decimal of a foot. 


12)4, 


„333 Kc. 


E. 12. Reduce 36 poles to the decimal of an acre. 
Firft 1 acre = 160 poles; then 1600) 36,000(,225 the anſwer, 


E. 1 3 Reduce 4 buſhels 2 pecks to the decimal of a chaldran. 185 
Firſt 4 buſhels 2 pecks = 18 pecks, and a chaldron. = 144 pecksz 
Then 144)18,000(,125 the decimal required, 


E. 14. Reduce 12 minutes to the n of an hour. 
- Mt; its 
1 Hour = 60)12,0(,2 the a „ 


E. 15. Reduce 2 qrs. 25 pounds, to the decimal of a hundred. 
28 | 


A 
IT 1128785860 Anſwer. 


the | 
= E. 16. Reduce 12 days to the decimal of a Julian year. 
Firſt 12 days 288 hours, and 365 days 6 hours = 8766 hours; 
Then 8766) 288, oo, 3288788 the decimal required. 


E. 17. Reduce 440 yards to the 4 of a mile. 
irt 1 mile = 1760 Yan, then FO „25 Anſwer. 


11. 


* 


5 DECIMAL TABLES, &c. 
In onder to the application of decimals, 


lated the decimal of any i 
ing to every number, 7 Tide Hy of 1 meaſure, &c. anſwer 
leſs value than that inte — . wn rz , of inferior denomination, and « hs 
diſpoſed, make what oy call deci, 5 ru being orderly collected on 
quired may be readily found 3 tables, by which any decimal re 
| 3 ſpecies. EO the value of any given decimal in 
: o find every deci 3 
would be a Mk red mal by = feparate application of the foregoin 
"5 gy F. 10us work (though it is a general and s 80 Z rule, 
___ DECIMAL TABLES or COIN h 8 omplete one) 
TI , WEIGHT, and MEASURE. 
COIN * | 10 1533333] Qrs. [ . TY CC 
. Ster. the Integer. 9 | 575 | - 7 © 525 5 5000174 
SX | De. 8 F ow 8 „666666 - Wy 2} : „000139 
595 g 9 545 F 583333 3 8 2 — 
K 8 „i | © „ | Pas. | Decimas | x — 
77850 7 %% 5 | >416666| 20 | 178571 f |, 00034 
* on 6 1,3 : »333333] 14 | 125 2 OOo 
1577 72 525 13 116071 ABLE IV. 
pg : w_ 2 „166666 125107 oy gh 
65 3 515 „083333 11 [098214 J © Integer. 
56 |} 2 {,1 DIE Decimal, | 10 | ,089286 * | Decimal, 
s x hog | 19 | 042666] 9 {080357 | 7 * 
obs | 9 [0375 | 8 | ,071428 6 75 
TTT. ͤĩ G4 24 7} 50625 5 = | 
II „5045833 IP 5029166 6 5053571 4 . 25 
10 „041666 6 | 3025 5 5044643 3 . | 
8 9 50375 3 7785861 411184 2 1 | 
8 1 „033333 4 9016666} 3 „026786 1 2 — 
5 ee, ſors | 2 [1917857 [Doan e 
* 5025 2 39008333 3 „008928 oa ecimals 
5 | ,020833 I 2 „004166 Uzs. | Decimals © 7 ee. 
4 „016666 Grains | Decimals Io ,00558 1 ; 2027343 
3 „0125 20 5003472 9 „00 50²ꝛ 5 OO | 
2 „08333 19 | 001736) 8 [,004464| 4 |, 7 
1 „004166 I „001562 75003906 . 5015625 
arr. Decimals 8 „001389 8 „003348 0 w_ hep 
. 5003125 7 . | 2001215; 5 „00279 5 t. 7 
| ,002083 6 | ,001042| 4 | 4002232 _| 3003900 
5001042 5 ; „000868 8 3 5001674 erg V. 
ee ee 5 | 4901116 e 
{ Troy Weight. 3 »000F21) Llc = 
| 21/5. the Integer. 2 5000347} He, * o 5 ecimals. 
This Table will ſerve 1 [5000173] 19 | ,000348 | ,039682 
for Inches, Months 2 5000086 * 34 5 5019841 
or Dozens. : mp eee : 5000313 4 „015873 
| Ounces } Decimal: ee e, 5 7 e 1 01 9 
| JO0Ir au EO e. = N 
AI | »916666|112/5. the Integer. 6 | ,000209 | 1 | 5 
| DECIMAL 


ji oo BB Gown — — 2 


L 209] 


. eL TABLES or COIN, WEIGHT, axp MEASURE. mY 
"Pines | Decimals | 700 | 397727 35008219 5 | ,25041 | 
4 | 5001984 | 600 | ,340909 2005479 | 4 | 5205128 
3 |,001488 | coo-| ,284091 | 1 | ,002739| 3 „153846 
2 |,000992 | 400 | ,227272 1 Day the Integer | 2 9102564] 

1 | ,000496 300 „170545 i Hours | Decimals | 1 9Q51282 
A Hogſhead the Int.] 200 | ,11 3636 | 20 „833333 Qrs. . 
Gallons | Decimals 100 „056818 10 5416666 2 2025641] 
30 47619 90 5051136 9 7375 I 501282 
20 531746 805045454] 8, 333333 Pounds | Decimats 
10 587370 „039773 7 | „29166614 4,0064102 

9 5142857 60 | ,054091| 6 „25 13 1, 60595234 
8 5126984 50 ,028409 | 5 „208333 12 , 054945 
7 n 40 5022727 4 | ,166666 | 11 4, 050366 
6 |,095238 | 30 ,017045 | 3 | ,12g 10 [,0045789 
5 5079365 20011364] 2 | ,083333| 9 j,0041208 
4 [|,063492 | 10 | ,005682 | '1 | ,041660 | 8 4, 03663 
3 20476 19 9 | „ori | Decimals 7 50032051 
2 031746 85004545 50 ,034722 | 6 j,0027472} 
1 1015873 7 | 2003977 | 4o | ,027777| 5 22893 
Pint: Decimals 6 9003409 | 3o | ,o20833 | 4 50018315 
3 „oo, $5 | ,002841 20 013888 3 0013736 
2 039658 402273 10 „006944 2 j,0009157} 
1 |,oo1984 | 3 | »001704| g | ,cobzg | r [20004578 
— Vi. 2 | 001139] $g:| ,ooog55 Fr 
1 oss 7 | 004861 |. 3 | 
LIQUID. DRY. | Feet | Decimals 6 | ,004166 [A Sign of the Zodiac 
1 Gal. 1 Quar. Int 2 50003787 5 | ,003472 the Integer. 
Pints | Decimals| Hu. I. 90001 894 4 | 5002777 Do | Decimals 
4 | »$ + | Inches | Decimals 3 | „002083 p 5033333 
3 | 2375 | 3] 6 [,oo00g947 2 | ,001388 | 2 066666 
1 — 2] 3 [>0000474| 1 | ,000694 | 3 [ ; | 
1 1 2 50000315 4 51333334 
Q Pr.| Decimal |Fee.| 1 J, ooo0 158 cet Msn: 5 „166666 
3509 i Yard. the Integer. . 
2 50625 2 i — Decimals 7 3 5233333 
903125 1 | Fear the Integer. 575 8 „266666 
De Qr. Pk. 3 — | CO 2 55 2 1 
1023437] 3 95721917 SEL 3 3 
501 56 15 2 70 5191 78 1 Nil, 5 — 1 366666 
5007812 | 60 5164383 3 51875 12 74 
Decimals | Pints 50 1 5136986 2: 3125 13 „433333. 
1 10 222 1 | 50625 14 12 
200390 2 305082192 — 15 5 
250 933 1 | 20 | 3954794 Lal Hei, 15 | 233333 
| TABLE VII | 10 | 5027397 |r Fother the Integer wy » 566006 
Long Meaſu e. 9 „02465 7 Hund. Decimatls 18 2 
E Integer. 8 „5021918 10 „55 1282 19 5633333 
rds 5 71019178 9 5461538 28 „666666 
1000 „568182 65016438 8 | ,410256 | 21 „ 
900 „5113644 5 5013699 7 | ,358974 22 , 
50 2 2284 28222 23 | 766666 


208 REDUCTION OF DECIMALS. 

Note. The uſe of the preceding tables is ſo obvious and natural, ever 
by a bare inſpection, that J preſume it is needleſs to ſay any thing about 
that; the following examples being ſufficient to teſtify the great uſe and 


excellency of ſuch tables, and will at the ſame time give the learner a 
clear knowledge of the uſe of theni. | 


ExAMrLI I. What is the decimal part of a pound for 15s. 947 


X J - -- 76 - 
In table I. you find againſt { d Pence 1. = = 90375 


| The anſwer is 57875 
E. 2. What decimal part of a pound is 185. 61? 
| | 18 Shilings << „99 
In table I you find againſt { 6 Fence - - . .,o25 
3 a 8 3 Farthngs. 5003125 
| The anſwer is 5928125 
E. 3. What decimal part of a pound troy is 7 ounces ? 
In table II. you find againſt 7 ounces < 4583333 Anſwer 
E. 4. What decimal part of an hundred weight is 12 pounds 4 02 


| | . 12 Pounds 5107143 
In table III. you find againſt { 4 Ones 90272 


Anſwer - - -: - 3109375. 
E. 5, What decimal part of a mile is 300 yards 2 feet? 


| 3 300 Vardes „170454 
In table VII. you — 2 Feet ,0003787 


PE | The anſwer - - 1708327 
By the preceding tables all the ſpecies of money, weight, meafure 
c. contained therein, by the above method are immediately turned into 
decimals, and are then worked with the ſame pleaſure and facility as 
whole numbers. | N Es 
Casz 3. To find the value of any decimal fraction, in money, weight, 
_ meaſure, &c, - | „ ER 
RULE. Multiply the given decimal by the parts of the next infe- 
rior denomination, and cut off towards the right-hand of the product ſo 
many figures as there are places in the given decimal, and thoſe on the 
left will be integers ; then multiply the remaining decimals by the next 
inferior denomination, and cut off for decimals as before ; thus proceed 
till you have brought it into the loweſt parts of the integer. A few ex. 
amples will make this plain to the young practitioner. 
EXAMPLE I. What is the value of ,725 of a pound fterling ? 
5 | 5725 ; | 
| 20 
Shillings 14, 50 
ad . 
Pence 6, o Anfwer 145. 6d: | Met 


— 
— 


ee 


„e 0 


land 


REDUCTION or DECIMAL: 46s 
Note, As often as cyphers fall on the right-hand of your work; al- 
ways drop chem, for they are of no value. | | 
E. 2; What is the value of ,72083 of a crown? 
Shillings 3,60416 
a - T2 > 2 3 
Pence - 7, 24999 Anſwer 31 71d; 
Prarchings 499999 I 
Note. If the multiplicand be a compound repetend, and the multiplier 
only a fingle digit, to the product of the firſt figure on the right-hand;. 
add as many units as there ate tens in the product of the left-hand place 
of the repetend. „„ —— OG 3 
Thus in the above example, , 72083 being a repetend as above deſerib- 
ed, I multiply by 5, the ſhillings in a crown, ſaying g times 3 is 153 
there being only one ten in that product, I ſet down 6, which is one 
more; and then proceed as in common multiplication with the remainder 
of the multiplicand. Again ,60416 I multiply by 12, the pence in a 
ſhilling, ſaying 12 times 6 is 723 there being ſeven tens in that product; 
I add 7 to the 2 remaining, which makes q, which I ſet down; and pro- 
deed as before with the remainder of the multiplicand, continuing thus 
till the work is finiſhed, e - 
E. 3. What is the value of, 36 E. 4. What is the value of ;9 
of a ſhilling ? | dfa guinea? _.. 
36 | #9 
12 21 
4532 5 = 5 18,9 
4 


1,28 80 Anſwer 41d. : 5 6 0,8 
E. 5. What is the value of 994 


3775 of an ounce troy ? _ 7332 Anſwer 185; 162d. _ 
„ E. 6, What is the value of 
20 53375 ofa ton? a ; 
53375 
s 20 


: 4. 15,5 


IF Cav. 6,7500 
rs, a a 8 | 
25 wha. 8 1 N grs. 3,00 Anſ. 6 Caut. 3qrs; 
E. 7. What is the value of E. 8. What is the value of 
3175 of a hundred weight? »$375 of anacre? _ 5 
5175 FR .* = 8370 
700 | | Roods 3,3500 
a „ 40 
2. 19,6 Anſwer 1975. goz, Perches 14,0 Auf. 3r. I4fer. » 
4 | | | E. 9: 


23 


ET STE K „ - - 
8 , — — OE AI IS. - * 0 IT 1 4 Wc 4 E px thay. _m—— — 7 e 
, a 1 e — : . . a a 4 * 
1 — ” . on h * ater r N , TT. * n 9 n 2 TREE” 225 \ * 
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333333 Su ado i a pe en | 
= 


nr 


7 


F 


210 
E. 9. 


933552 


| 2800779 


Quarts Se! 


Pints N 


8 of a day ? ? 
2342 
24 
1368 
00s 
8,208 
| 60 
Minutes 12,48 


| Hours 


Seconds 28,8 
60 
48,0 


Third 


Anſwer 8 


, 


875 


Gall. 299874976 | 


60 


Anf. 29galls. 371 10k. nearly 
E. 10. What is the value of 


Hours. min. ſec. thirds, 
12 28 48 


EXTRACTION OF 


What is the value of E. 11. What is . value of 


2933593 of a barrel of ale London 5241 of a chaldron of coals ? 


Buſhels 8,676 


FE OL COAT OD. ON 
Pecks 24,704. 


Anſwer 8 ba/hels, 2 pecks, 


E. 12. 


Months 


Weeks 


Days 


Hours 


Minutes 


Seconds 


5727772 
24 

111088 
55544 


6,66 528 
60 


39,9168 
60 


5 5,008 


What is the value of 
»53373 ofa year? 


Mo, w. d. h. m. ſec 


5 TABLE. 
Row 7 
Squares 1 {| 4 16 |25 | 36 | 49 


Anſwer 6 3 5 6 39 55+ 


Theſe ZR I think ſufficient to ſhew-the method of reducing deci- 
mals into the known parts of any ſpecies of quantity. 


LI. EXTRACTION or TRE SQUARE ROOT. 


eee ION of the ſquare root, is finding ſuch a number that 
being multiplied by itſelf ſhall give the reſpective power, out of 
which the root is to be extracted; as if 36 be propoſed to be extracted, 
you will find i 1ts root to be 6, for 6X 6= ==36, the given number. 


E 
Q 
E 


o extract the ſquare root of any number, obſerve the following 
RULE. 1. Begin at the units place, and point the given number 
into periods of two figures each. „ „„ £2 
2. Find the greateſt ſquare that is contained in the firſt period, to- 
wards the left-hand; ſet the root in the quotient, and ſubtract the 
| ſquare from the figures of that period. | . | 
3. To the remainder bring down the two figures under the next point 
for a dividend, ä | a 
4. Double the quotient or root, and place it for a diviſor; ſeek how 
often the diviſor is contained in the dividend (reſerving the units place) 
and put the anſwer in the quotient, and alſo on the right-hand of the 
diviſor ; then multiply the diviſor by the laſt figure put in the quotient 
(as in common diviſion) the product ſubtra& from the dividend, and 
the remainder bring down the next period, and proteed thus till all the- 
figures or periods are brought down. | . > 
Mote. If at laſt there be no remainder, the quotient will be the true 
root; but if any thing remain, annex two cyphers, and work as has 
been taught above, and for every two cyphers thus annexed, there will 
be one decimal place. in the root. | | 5 
Inſtead of doubling the quotient every time for a diviſor, you may 
always add the laſt quotient figure to the laſt diviſor, for a new diviſor, 
and proceed as before. EW | Es x 
' ExamPLE 1, Let it be required to extract the ſquare root of 
393129? | | 8 
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393129(627 Root 

36 | 

122)331 
+ 2244 
1247)8729 

8229 

EXPLANATION. The number being ſeparated or pointed into pe- 
riods of two figures each, then the neareſt ſquare to 39 the firſt period, 
is 36, whoſe root 6, I place in the quotient, and ſubtract the ſquare 36 
from 39, the remainder is 3. | | 
I hen I bring down 31, the next point, and annex it to 3, and the 

new dividend 1s 331, then I double the quotient 6 for a diviſor, which 
is 12, and ſeek how oft 12 in 33? the anſwer is 2, which J place in 
the quotient, and alſo after 12; then the diviſor becomes 122, which 
multiplied by 2, the product is 244, which ſubtracted from 331, the 
- remainder is 87. SE | . 

Laſtly, I bring down 29, the next point, and the dividend is 8729; 
then I double the quotient 62, which is 124, for a new diviſor, and 
ſeek how oft 124 in 872? the anſwer is 7 times Then I multiply 
1247 by 7, and ſubtract the product 8729 from the laſt dividend, and 
there remains nothing; therefore 393 129 is found to be a ſquare num- 
ber, and 627 its root. | | | 

To prove the work; if you ſquare the root, and to that product add 
the remainder (if any) tha. ſum ſhall be equal to the number firſt given, 
thus : 627 1 = 393129, the given diviſor in the laſt n, 

2 E 2 4 E. 2. 


5 812 | EXTRACTION OF 
"6 E. 2. t is the quare foot MNore, If the Vr of a 
13 » mix 
1 of 516% 5 h number 1s propoſed to be f + mixed 
i; 2s» make the number of decimal places 
1 3 567 Root eeren, by annexing cyphers to the 
4 right-hand of the given ſquare, that 
F y 106) 71. 14 A point may fall on the units Place 
11 +66 636 1 WT te whole number, 9 
13 | 4+ What is the ſquare root 
; 1 15 f of 436, 5? * N 
1. 5 | nes 6 3 0 . g 
Hed E. 3. What is the ſquare rc root 43 "5 Goose, 925 Ron 
> f of $14602; 573? 4 58 5 = 
2 | 924.4: | 64 
= 814602573 — 24 3 
[ 1 1 | a Root 4169) 38600 
i 7 1 
1 © 384 : 141782) 107900 
1 56806 . R 
ET 411845)2453668 
, „ Ro ANY | f 
081 O | * . To ; t 50 e ſquare root 
$7 _ | of 2000729 ? | | Fo 
570822)1389200 _—_— MM - 
1141644 => 2 28 7 cot 0 
57082440 247 . c 47 329 a 
| _ 22832976 _ 329 
| Remains 1922624 . | an 
E. 6. What is the {qpare ypot of 27 925 . 0 
dees Rom © 
I | | . 
24)100 | PO | Fi 
<= 96 ? bs Note. When the root is to be 
— mn | | extracted to a great number of places F. 
2810400 the work may be much abbreviated 
. by proceeding by the common me. Þ; 
2824)11900 thod, till you have one figure more 
11296 than half the number there is to be 
28282)60400 in the root, and then dividing the 15 
056564 remainder according to the con- | 
traction in diviſion of decimals. See p 
: 282841) 3836 | the above apt worked by this 
282841 method. | tr 
282842 3) 1097 5900 oy 
8485269 


Remains 1590631 : | E, % 


THE SQUARE ROOF. 
ß ooo. 
„ 2 62 6 ** 8989 „ „„ ©® 
: $,000000000000{1,414213 | 2,209900000000{1,414213 
A No the I Root as 
arge, | ame as 5 before. 
24)100 24)100 
24) 96 before. | 96. | 
231)}409 © 7s 2281)400 
281 - = Wy 
2824)11900 | 2824) 11900 
| 11296 | 11296 
2828)604  2828)6040 
. 8 1 
39 | 3840 
28 _ . 45... a8 
© EE 1020 
8 | 5 8484 
Remainder 3 | | Remainder 1636 536 


Note, If common diviſion be ufed, i muſt bring down as many 
figures, as there where periods to come down when you began with divi. 
on. See the laſt Example. 


Numbers like thoſe in Example 8, are called ſurds, whoſe ſquare root 
cannot be exactly found; but hy annexing cyphers as above, you may come 


extremely near the truch, and the further you proceed, the more exact will 
the root be; but for common purpoſes four or five places of decimals are 
ſufficient, 


To Exrzaer the SqQuaRE Roor of Voran FrAcTIoNs, 


RULE. Reduce the fraction or fractional parts to their loweſt terms, 


and if it be a mixed number, to an improper fraction; then extract the 
fquare root of the numerator for a new numerator, and the {quare root of 


the denominator for a new denominator. But if the fraction be nat a 
compleat power, then reduce it to a decimal, and Mo as taught before. 


Ex AMPLE I. What 1s the ſquare root of 35 ? 

Firſt 3% in its loweſt terms is = 4; then 4/4 = 2 the root required. 
E 2. What is the ſquare root of 339+ 2 

Firſt 2394 = 75 in its loweſt terms; then / 25 = = £ the root required. 
E. 3. What is the ſquare root of 8 8 ? 


Firſt - 2:6. — 34 in its loweſt terms; then y 35 = the root required. b 


LI. THE USE OF THE SQUARE ROOT. 
CASE 1. 


To find a mean proportion between any two given numbers, 

RULE. Multiply the two given numbers -together, and ex- 
tract the ſquare root of the product, which root will be the mean propor- 
tional ſought, 

EXAMPLE 
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214 USE OF THE SQUARE ROOT. 
 ExamPLz 1. What is the mean E. 2. What is the mean : 
proportional between 7 and 9 ? portional between 36 and 64 


Firſt 9X 72=63 ; __ Firſt 36X64=2304; 
Then 63(7,93 Anſwer Then 2304(48 Anſwer | 
„5 | ee 
149) 1400 88070. 
3 5 pn 

o 3 

4749 | 

1151 I᷑̃ berefore, as 36: 48 :: 48:64 


Cas 2. To find the fide of a ſquare, equal in area to any given 
| Cuperficies, „ . | | 
RULE. | Extract the ſquare root of the givien ſuperficies, which root 
will be the fide of the ſquare fought, 85 
E. 3. If the area of a circle be 33124, I demand the fide of a ſquare, 
whoſe ſuperficial content ſhall be equal thereto ? 3 


33124{182 Anſwer. 
280231 

224 
3620724 

1724 


8 


E. 4. A gentleman has a piece of ground in the form of a parallel. 
ram, whoſe longeſt fide is 1 34 chains, and ſhorteſt 80 chains, which he 
intends to change for a ſquare piece of ground of the ſame area, which is 
to be incloſed out of a large field ; you are required to find the length of 
the fide ? Firſt 134 X 80=10720; then: 
10520, 00 103, 5 Anſwer; 
RY | 
203)0720 e 
6009 | 
2065)11100 
10325 


Case 3. To find the diameter of a circle, equal in area to an ellipſis, 

whoſe tranſverſe and conjugate axes are given, 82 | | 
RULE. Multiply the two axes of the ellipſis together; and the ſquare 

root of the product is the diameter of a circle equal to the ellipſis. 


E. 5 


pro. Ee 5. Suppoſe the tranſverſe 


conjugate 23, 5, What is the dia- 
pan," a circle equal thereto ? 


Firſt 23, 5 X 36=8460 z then: 


| 
i 


4 

Ven 
RULE. As 355 . 452 

vr and the product will be the anſwer. 
E. 6. Required the diameter 


of a circle, that will comprehend 


ty of an acre of land? 


4840 ſquare yards, then 355 ! 452 
:: 4840 : 6162, 4788 ſquare of the 
diameter. 3 


: 6162,4788(78,5 Yards, the 


49 | (diameter. 
ſo. 148)1262 | 
he 1184. 
oY 156507847 
of 7825 
2288 | bt 
Note. 57854, and 3,1416, are 
areas of circles, whoſe diameters are 
and 2, and 079577 is the area of 
a circle, whoſe circumference is 1 ; 
likewiſe 452, and 19273239, are 
ſquares of the diameters of circles, 
whoſe areas are 355; and 1, and 
1,12831, is the diameter of a circle, 
whoſe area is equal to a ſquare whoſe 
bs, id t. 


Bren, to find the remaining fide. 


' USE OF THE SQUARE ROOT. 


on of a ellipſis be 36, and the 


within its circumference the quanti- 


Firſt, an acre of land contains 


215 
$460,0000{9 1,97 Anſwer 
I | 
181)360 


11 
1829) 17900 
16461 
18387)143900 
128709 
15191 


Casz 4. Having the area of a circle, to find the diameter, 


* or, as 1273239 2. the area to the 
ſquare of the diameter; or, multiply the ſquare root of the area by 1, 12837, 


E 7. In the midſt of a medow well flored 
with graſs, N ' 
I trok juſt three acres to tether my horſe; 
How long muſt the cord be, that feeding all 


round, 
He mayn't graze leſs or more than three acres 


of ground? 

Firſt 4840X 3=14520 yards, the 
content of three acres ; then, as 355 
: 452 : 14520 : 18487,4 yards 
ſquare of the diameter. 


18487 ,4000( 135,96 Diameter. 
E | | OED 


23)84 
659 
265) 1 587 
1325 
2709) 26240 
24381 
27186) 18 5900 
| 163116 
22784 
| Therefore 2) 135,96 the Diameter. 
67,98 Yards, length 
|, (of the cord required 


Casz 5. Any two fides of a right-angled triangle, A, B, C, being 


1. The 


USE OF THE SQUARE ROOT. 

| | | 1. The baſe and perpendicut;; 
C being given, to find the Ire 

J oma ods ot 
the ſquares . and .. the 
ſquate root of this fum gives the 
pothenuſe required. en 
2. If the hypothenuſe and one 
| fide be given, to find the other 
des. de ce 


PERPENDICULAR 


RULE. From the ſquare of the hypothenuſe, ſubtract the ſquare « 
the given fide, the ſquare root of the remainder gives the fide required. 


M$. The top of a caſtle from the ground is 45 yards high, and ſur. 
rounded with a ditch-60 yards broad; what length muſt a ladder be, to 


reach from the ontfide of the ditch to the top of the caſtle ; 


, 1 A BF 
; B [ 9 1 
5 a ; 1721 
7 1 f 42 x 6 
AF - : 
. . EY N 


In the above figure, A B = the breadth of the ditch = 60 yatd;; 
B C = 45 yards, the height of the caftle; and A C the length of the 
ladder required, Firſt 60 * 60=36600  _ 5 


And 45X45=2025 _ | 
= 5625 (75 Yards = A C, the lenght 
49. of the ladder, 

1450725 ; 


E. 9. At Matlock, near the Peak, in Derbyſhire; where are many 
ſurpriſing curioſities in nature, is a rock by the ſide of the river Der- 
went, riſing perpendicular to a wonderful height, which bein inacceffible; 
I endeavoured to meaſure, and found by a mathematical method, that the 

diſtance between the place of obſervation and the foot of the rock, to be 
557 yards, and from the top of the rock to the ſaid place, to be 140f 
yards; (nearly); required the height of this ſtupendous rock ? | 


In 


"AB" FEE T4 


ds; 
the 


ght 


In the annexed figure, A is 
the place of obſervation ; A B 
the diſtance to the foot of the 
jock = 555 yards; A C the 
diſtance from the top of the roc 
to the ſaid place = 1404 yards 
and B C the perpendicular 
height of the rock; which 1s 


Firſt 140,5 * 1407 % = 197 46;25 A Ct 
5555 X 55.5 = 30802 A B® 


B C*= 16660ʃ( 129, o yards = BC, the height 

ä (required 

22) 66 

4 2 
5 249) 2260 

EE 2241 

24907) 190000 

124349 

15651 


E. 10. A caftle wall there was; whoſe height was found; 
To be one hundred feet from th* top to th* ground ; 
Againſt the wall a ladder flood upright, 

Of the ſame lerigth the caſtle was in height. 
A waggi/h youth did the ladder ſlides 
(The bottom of it) ten feet from the fide ; 


- Now I avould know how far the top did fall; 


By pulling out the ladder from the wall ? 


2 F ä | | 1 


FEE vis , x a - 

e onen in erp BEING. n 4 
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In the annexed fig. 
BC = 100 feet, t 

height of the caſtle: 
A: B = 10 feet, the 
diſtance of the ladder 
from the wall; Az the 
ladder = BC, and 20 
the diſtance the ladder 
fell from the top of 
the caſtle ; which is 
required. 


Firſt 100 — the 1 s 
__ 10 * 10= 100= A Ba the ladder' s diſtance from the wall 


Difference 9900= Bat 


Then V 9900=99-49874= Ba. 
— - 100—99,49874=1501 26=aC,which i is 6 Inches. ated Anf, 


To know what light 1s paoper for any room. 
RULE 


Matripty the length, breadth, and height. 50 ther, the * root dc 
that ſum 1s the quantity of light required. 


E. 11. Suppoſe a room was 24 feet long, 16 broad, and 14 + bih 
how much light would be proper for ſuch a room? 
| Firſt 24.X 16X 14=5376 
Then / 5376=7 3,3 fect, the quantity of light required. 
E. 12. As Tawa evalking out one day, Thewwhich at firſt me much ſurprix i 
Which happened on the firftof May, Not being befare-hand advertr'l 


As Iuck ewould have it, I did ſpy Of ſuch a firange, uncommon fights 
A mag-pole raiſed up an high, I ſaid, 1 xvonld not Jer that N 


Net 


8 S. 2 o 4 & ow & - __, 


Whoſe broken piece ] found to be 
Exact in length yards fiæty- three, 


ver o THE 'SQUARE ROOT. | 219 


Nor reft content until I'd faunt | 
Its height exact from off the jones a 
But wwen theſe words I juſt had ſpote, 

A blaſt of wind the may-pole broke, 


th 


Which by its fall broke up a hole. 
Twice fifteen yards from off the poles OE” 
But this being all that I can do N“ 
The may-pole now being broke in two, 
Unequal parts, to aid a friend, . 
Ye youths, pray then an anſwer ſend? 

In the annexed Figure, A C the length 
of the piece broken off, == 63 yards; A B 
S the diſtance the top of the piece fell from 8 
the bottom = 30 yards, and B C = the 
length of the pole that was left ſtanding. | | 

Firſt 63 X 63 = 3969. = AC F’ n 

And jo X30; = YR ² ß oo gn 


Difference 3069,00000000( 55,398 5 yards =BC 
| DN _— 8 


1103) 4400 Therefore 63 
05 3509 PICs 
11069)109100 Anſwer 118,3985 Yards 
99621 | 
110788) 947900 
886304 
1107965) 6159600 
553928282 
619775 


E. 13. The height 
of an elm, growing in 
the middle of a circular 
iſland 30 feet in dia- 
meter, plumbs 53 feet, 
and a line ſtretched 
from the top of the tren 
ſtraight to the hither 
edge of the water, 112 
feet; what then is the 
breadth of the moat, 
ſuppoſing the land on 
the other fide the water 
to be level? 
2 F 2 


. 


= ..- vr oF Tm SQUARE ROOT. 


In ths Ina Ge Te, ab = zo feet ==the diameter of the iſland 
| BC = 53 feet = the helg he of the eim; AC. =112 feet, the length 
of the line; and A 2 = the breadth of the moat, which is required, 

Firſt 112 X 112 = 1254+ = AC : 


And 53 X $3= 2809 = BC* 
Nurs 9735 = AB? 


Theres 973 oo (98,66 = AB 
. nenn 


5997625 | 83,066 = Aa. the breadth of the moat 
1504 5 fer anſwen 


19726) I 30400 | 
xx6356 
i 120. 
E. 14. Two ſhips ſet fail from the Fame pork, ene of them goes due 
yall, 5o leagues; the other due north, 84; how far are they aſunder ? 
In the owing figure, A is the port where the two ſhips ſailed 
from; one north to C = 84 leagues, the other eaſt to B == Jo leagues; 
_—_—_ BC is the diſtance they are from one another, which is 


 Tequired. 


- was a4... 


Oe © 
2 * 


Firſt 50 X FO = 2500 — — AB? 
And 85 * 84 = 7056 Ac: 


* 


1 5569 „75 leagte; 
** 07 


— diſtance 
187) 1456 
1309 


e oO 


1947) 14700 
13629 
: 19545). 107 100 
| 97723 


— — 
—_— 2. 


9375 


— — 


8 


T be reckoning ſpeat by a company of rſons find the nun. 
der of Þ ns, en they 725 Igel 5 » wad 

RULE. . Reduce the whole reckoning to its loweſt" name, ade 

tract the ſquare root of it, which gives the number of perſons, and what 

they ſpent a-piece ; which 1 is fe of the ſame name you reduced t the 

= ſam i into, F 


* 


nd 


28 


. 


USE OF THE SQUARE ROOT, 2 


„KE. £63 5 certain — ej 
came to bs, od, the number of pe 


ſpent? 
Pen pig 65. 044.=289 gee 
Then 28977 men, anſiver 
5 CTR 
27) 189 
| 189 


— — — 
GSM. 


at a public-houſe, their reckoning 


in company were equal to th 
forthings each ſpent; query, the number in company, and what ag 


Again, if 7 7 : 

$7)289{17grs: 3 herr 
17 (anſwer 
119 
3% 


F. 16. A company of men n drinking till "he reckonkng came to 


paid a- piece ? 


| 20s. 14. I demand how many there were in company, and what they 
Anſwer 19 men, paid 1 
E, 17, Suppoſe 75625 ſoldiers were order 
| how many men muſt there be in rank and in 


. a» pieee. a 
into 3 OW battalia, 
file 7 


756451975 Men in rank * — 1 


545) 2727 
2725 


Jo dr any number of men, ſo that the number of men in nib 


be double to them in file, 


RULE. Take half the number, and extract the ſquare root for che 


E. 18. Suppole 35912 men to 
be martialled in battle array, a 
the number of men in rank to be 


double to them in file; geg: the 
| number i in raum and file? 


Fir 2)35912 


17956{1 34 men in file 
- X2 | 


23) 79 268 men 8 


69 — 


264)1056 
1056 


2 


file, which file you muſt multiply by 2 = the rank 


195 A r hath a kits, 
* finds too little for his 


buſineſs, its diameter being only 
15 feet; the diameter of angther 


— required, which will hold double 
the quantity of the ald one? 


Firſt 15X15=225 the ſquare of 
2 the diam. 


1 
450(21,2 the diam. 
4 (required 


E. 20, 
"of 


. \& 8 


. a2 sk OF THE SQUARE ROOT. 


E. 20. A maltfter hath a kiln, which he finds too la rge for * bug: 
neſs, its diameter being 21,2 feet ; the diameter of  — wing vill 
bold half the quantity, is required? 55 bes 


| Firſt 21, 2 21,2 =450 nearly; then 2450 | 
0 25805 Feet, che eee. | 


| ao: 55 
| I25 


| By having the bang and head dase: wen to find the 
line 


7 


ä RULE. Add th "EVER of half hs ſum of the Ld and br as 
- meters, to the ſquare of half the length; e ſum is 
the diagonal of the caſk. 


E. 21. Let 25 be the BY 22 k. 22. The ſcent diameter'of the | 
the head diameter, and 30 inches earth being 3984, 58 miles, and the 
the length of the caſk ; what is the perpendicular eh of a mountain 
diagonal line? 3 miles; how far may it be ſeen at 


Head 22 ſea, the eye of the ſpectator being 

- Bung 25 | ſuppoſed to be o on the ſurface of the 
Sum 77 3 Wr | 

= => | 8 5 Eirſt 984,38 Semi diameter 

„ ee earth the height of the 
" ; 205... Length Ze 1 x E 

DE yg 40 ä mountain 3987,58 X 398 555 

| "> 1 =1590079612564 


ee 
Add 225 Square W 


| y Then 3987 38 X 3984.58 = = 
zh che diagonal : 


* 5 (line 8 

548)4825 © 15888831,5164=11962,74 

4 . V11962 =10 6 miles the 
m_ £5 NE wie} e 7 * NI 


5131 


IIIII. 


Ag ay SY 
N III. EXTRACTION or ru CUBE-ROOT; 
N O extract the cube root, is to find out a number, which being mul 
tiplied into itſelf, and then again into the product, produceth the 
. given nu > £222 > . WA 
As the cube root of 512 is 8, conſequently 8X 8X 8 12, the given 
number; and ſo of others, as in the following: PE | 


_ TABLE, 


F [0 | 7 
125 | 216 | 343 


he | [Roots I 2 | 
Cube I 8 


TT 9| 
$12 | 729] 


”T | 4 
. 2 U 


8 


RULE. 1. Make a Point over every third figure given, beginning 
at the units place; ſeek the greateſt cube to the firſt point on the left- hand 
(by the table) whoſe root place in the quotient ; then ſubtract its cube 
from the period, and to the remainder (if any} bring down the three next 

figures, or your next period, and call it your dividend. 


GE DS 


2. Find a diviſor, by calling your quotient figure, with a cypher 
joined to it, r; then three times the ſquare of r will be your diviſor, ſeek 
how often it is contained in the dividend, and put the anſwer in the 
quotient, as in diviſion, only with this difference, call-the ſaid quotient 
figure laſt put up e, and multiply your diviſor by it, and place the produce 

underneath the dividend ; then multiply the ſquare of e, by three times r, 
and place it alſo under the dividend. Laſtly, cube the figure you called 
e, and place it under the dividend; then add the three products together, 
which gives the ſubtrahend, which ſubtra& from your laſt dividend, and 
to the remainder bring down the next period, and proceed as before. 


Oo «3 8 8 


EXAMPLE 1. What is the cube root of 327682 
| 32768(32 The root 
9 5 
3r* =2700)5768 Dividend | 
Joo = zrre J here 3 3 
360 = 3ree ne ö 
"ZIP 8 . | | PICS 
5768 Subtrahend, equal to the laſt dividend.” E 1967 


— 


25 ExrianAT tox. The neareſt cube to 32, the firſt period, is 27, 
which is ſet under, and ſubtracted therefrom, and 3, the root of the ſaid 
eube, is placed in the quotient, and to the remainder 5, the period 768 is 


„„ | EXTRACTION OF | 
annexed, which makes 5768 for a dividend ; then a eypher is joined to 
the quotient ſigufe 3, making 30, which is called r, and being fquared, 
and that ſquare multiplied by 3, produces 2700 for a diviſor; which being 
contained twice in the dividend, 2 is placed in the quotient, and called e, 
by which the diviſor is multiplied, and the product 5400 Tet under the 
dividend. Then z times r= go, is multiplied by 4, the ſquare of e, and 
the product 360 is placed under 5400 ; and laſtly, 8 the cube of e, is placed 
 ritder, and added to the other two numbers under the dividend ; and the 
ſum 5768 being the ſame as the dividend, and no more periods to be 
brought down, the work is finiſhed, and 32768 is found to be a cube 
number, and 32 its cube root. 


E. 2. What is the cube root of 21624576 ? 
. | 21024576{276 The roots 
3rr=1206)1 3024 Dividend 
e ee 
S 
3343 = cee - 
1118583 Subtrahend. 
_ zrr==218700) 1341576 ts, 
: 1312200 = 3yre 1 
2915 = 3e and e >" aa | 
216 m2 ce. 
1341576 Remainder. 


> 
* 
„ „„ „ 0 


— 


— | What is the cube root of 924 3 


924{9,7 The root 
„ 
3rr=24300)195000 Dividend 
| 170100 = 3rre 


3 | | | | 343 = eee 885 
„ | 3673 Subtrakend, | 
Remains 11327 


| n c ROOP 425 
. 4. What is the cube root of 92398647. .... . . © 
eG (45ho8 + % 

4800)28398 Dividend 
Be ju r= 40 


* 
3. 


3000 e 
= "pop and a ©: 
27125 Subtrahend 
607 500) 1 273647 Dividend 
215d | hevw' + = 450 
| 84 
1220408 Subtrahend 
6129120000) 5 32 39000000 Dividend 
49032960000 J here „ 45200 
8678400 jr &=8 
2 
49041638912 Subtrahend 
| 4197361088 Remains J 
Now 452,08 X 452,08 X 452, 084197361088 92398647 Proof. 
ANOTHER CONCISE METHOD OF EXTRACTING THE CUBE RoorT, 
RULE 1. Point every third figure of the given number, beginning 
at the units place; then find the neareſt cube to the firſt point, ſubtract, 
and bring down the three next figures in the next period to the remainder 
EI <. TEEE | „ 
2. Square the quotient, and multiply it by 3, for a diviſor; find how 
often it is contained in the reſolvend; rejecting units and tens, and put the 
anſwer in the quotient. 3 
3. Square this new figure, and put it on the right hand of the diviſor; 
but if the new figure ſhould be 1, 2, or 3, then put 01, 04, or 09, to the 
right hand. „ 1 
4. Multiply the laſt figure in the quotient by 30, and multiply it by 
the former figures; add this product to the diviſor, and multiply the fum 
by the laſt figure in the quotient ; ſubtract that product from the reſoltvendy 
bring down the next three figures, and proceed as before. 


E. 5. What is the cube root of 32768 ? — 32768032 The root 


ExetaxaTion. The ſquate of 3% 3=27; the diviſor ; and the 
ſquare of 2 < 4, which (per rule) is 04, this put on the DR = 


—— i” — IEC | * 
'E — 2 — donde TINT IF q 0 KILEY * * — a PR pf 
2 T1 ——ů » ů . 1 E&P . * a 
g * n A 41 KF FT by 


2 


Wyo OY 
2a + 


23 
5 
* 
2 
>; f 
A af 
"#465 > 
„ 
Ws. 
9. 4 
Wo 
. 
12 
1 
_”. 
- 2 
K 
I 
19 
f n 
3 
> 
wh Vino 
1 
41 
* 
char! 
Ka 
Fi 
| 
3 
v 
ST 
* 
LY 
RES 
1 
** . 
bY 9 
= * 
2 * 
ien 
+ 
4 
9 
1 
2. 
- 
F 
X 1 ' 
uy! * 
l I 
volt +4 
58 
HW $ 
1 mT 
] \ 
8 +4 : 
+ 7 598 
1 
. - 
27 
418-178 
Fx | 
£4 
OE 34 
Z 5 
3 
"$2.08 
. 
> 
3 : 
\ +0. . 
. 
n 
© TIER. i £ 
1; - +2 
Log” 
— * 
* 7 . 
1 
1 73 
3 "I 
r 
5 2a*L 
1 1 
3 
+45: 
1 p 
TIS & 
1 
F 40 2 
1 - "mY 
=. 

— 
ee: 
4 5 
2 
* N 

3 
2 - 
-» 
. 
3 
2% ! 
- 
2 
= = 
r 
1 
_ 
* = 
* 
- 
& . 
F os .- 
1 
> 
. 
. 
1 
. 
„ 
2 
* 
1 
e 
2 
ts C 
N 
1 
25 
1 * 
155 EY 
 $62- 
THE. ; 
| wa 
1 
>] þ 
94 1 
1 
% 4 


=> = 7 
2 D * FRE 
N 2 

N * n 


8 
D 


— 
*; LO 


* 3 


8 2 d 
PIO 448 9s Ft 23 
— l 
—— — 2 2 
mn 15. ann * 
LESSER 


Z 
3 


e 
2 l = N f "F< 
7 . 1 * mann, S 
Wk r * 1212 8 
8 n > Fo 18 16 = OE ew” * 0 * N 


—_— — 
n —— 
— E 


K 5 
erer — Ag, 8 
PR D — 3 FX + - 
. ᷑—— ˙ Bape ne ns mo re Mine tor 


—— 
1 oy 6 
N 


— 
—— — =, =, 8 
7 A 4 
_ 


EXTRACTION OF 


diviſor 27, makes 2704 ; then 2X 30X 3==180, which added to 2704 
makes 2884, for a new diviſor, which multiplied by 2, the laſt figure in 
the quotient, the product is 5768, to be ſet under the dividend and ſub. 


328 


tracted therefrom, and nothing remains; therefore 32768 is found to bea 


cube number, and 32 its cube root; the ſame as Example i in this ſection. 
E. 6. What is the cube root of E. 7. What is the cube root of 


A 227407028375 5 
618470208(8;2 Root 27407028375(3015 Root 
„ ES - a 
20425) 106470 Eo 270901)407028 
nr | 28901 TEE, 
2172604) 4345 208 = 27225475)136127375 
4345208 3 


M. de la Hire has given us a very odd property common to all powers, 
which M. Carre had obſerved with regard to the number 6, which is 
this: that all the natural cubic numbers, 8, 27, 64, 125, whoſe root is 
leſs than 6, being divided by 6, the remainder of the diviſion is the root 
itſelf; and if we go further, 216, the cube of 6, being divided by 6, leaves 
no remainder, but the diviſor 6 is the root itſelf. Again, 343, the cube 
of 7, being divided by 6, leaves 1, which added to the diviſor 6, makes 
7 the root, &c. 


Ihe above gentleman, on conſidering this property of 6, has found 
that all numbers, raiſed to any power whatever, have divifors, which have 
the ſame effect with regard thereto, that 6 hath with regard to cubic 


r | | 
| For finding of theſe diviſors, obſerve the following: 

RuL xs. 1. If the exponent of the power of a number be even, 1. e.if 
the number be raiſed to the ſecond, fourth, fixth power, &e. it muſt be 
divided by 2; the remainder of the divifion, in caſe there be any, added 


to 2, or to a multiple of 2, gives the root of this number, correſponding 


to its power, i. e. the ſecond, fixth, &c. root. | EO 
2. If the exponent of the power be an uneven number, 1. e. if the 
number be raiſed to the third, fifth, ſeventh power, &c. the double of 


that exponent will be the diviſor, which has the property mentioned. 


'Thus it is found in 6, double of 3, the exponent of the power of all the 


| Cubes; thus alſo 10 is the diviſor, of all the numbers raiſed to the fifth 


power, &c. | 
To ExTracTt THE CuBeE of A VulcarR FRACTION. 
RULE. Extract the cube root of the numerator for a new numerator, 


and the cube root of the denominator for a new denominator ; and this 


new fraction will be the cube root of the given fraction. 


The fractions muſt be reduced to their loweſt terms; if it be a mixed 


number, to an improper fraction; and if a ſurd to a decimal. 
- ExamPLEe'i. What is the cube root of M!? 5 
Firſt 3 27 = 3; and the 3 343 7; then J is the root required. 
\ E. * 


of 


r 0. GS. DM SET 


THE CUBE ROOT, 22 
F. 2. What is the cube root of 2&2? E454 


Firſt rr =; then 5 Ty ; the root. 


E. 3. What is is the cube root of 133? 
Firſt 133 =, or 25899 ; then. þ 3 95099 — 45 — 2x7 the root. - 


The extraction of roots of kicks powers, are of little or no uſe in 
practical arithmetic; I ſhall therefore leave this rule with the following 
obſervations. 

1. The biquadrate 55 any number is found by extracting the ſquare 
root of the given number firit, and then the ſquare root of that root. 

2. The root of the ſquare cubed, or fixth power of any number, is 
found by extracting the ſquare root of the given number, then extract 
the ay root of that ſquare root, which will. give the ſixth u 
requirec 

3. The root of the biquadrate ſquared, or eighth bete, is found by 
extracting the ſquare root of the given number, which will reduce it to 
a biquadrate, which proceed with as before. 

4. The root of the cube cubed, or ninth power of any number, is 
found by extracting the cube root of the given number, and the reſult 
will be a cubic reſolved; or extract the cube root allo, which wil be 
the root of the ninth power. | 


LIV. TE USE or THE CUBE ROOT. 


CASE I, 


O find the fide of a cube that will be . in dee to any given 
ſolid, as a globe, cylinder, cone, &c. 
RULE. Extract the cube root of the ſolid content, of the given 


body, which root will be the fide of the cube required ? 


ExaMPLE I. There is a ftone of a cubic form, which contains 432 
folid feet; what is the ſuperficial content of one of its ſides ? 


4320 7,55 T Side of the cube 


343 
15775) 25 
We had 5 > | . 
1698775)10125000 - Then 7,55 X 7,55 => 
8493875 | FLOOR 5 the e req. 


Nn 1631125 : 
E. 2. The content of a globe is 1728 ſolid nts what is the fide 
of a cube equal thereto ? 


1280 12 lache, the ſide of the cube. 


$64) 72 


728 | 
2G2 | 1 CASE 


228 USE OF THE CUBE ROOT, 
Casz 2, Having the dimenſions of any ſolid body, to find the 
dimenſions of 5 ſimilar ſolid, that ſhall be any number of times 
greater or leſs than the ſolid given, 
RULE. Multiply the cube of each fide by the difference between the 
ſolid given and that required, if greater, or divide by the difference if left 


than the ſolid given; then extract the cube root of each -— quo, 
tient, which will give the dimenſions of the ſolid required, 


vecondly 25 
B. 3. Suppoſe the length of a ſhip's 25 
keel to be 3 feet, the —— of 5 725 
the midſhip 8 feet, and the 0 | 
debth of the hold 1 eet; I demand N 
the dimenſions of ncther ſhip of the 535 
ſame form, that ſhall ry three — | 
| 8 3125 
tay. Fu - rae. 1250 
ORs oy ones OO 7 S000T 
55 4687 5(36,05 Midftip 
Lay I. i; {bean 
JJ -.* = aaauobre 
| „„ ä 196 56 
„„ 38934025) 2 19000000 
4 2 194670125 
— Remains 24329875 
. : ; 
„ Thirdly 15 
58593750180, 28 Keel — 
1 2 at + 
323 | {wh 
604)4359 8 * 
4222 Is 
9730804)27375000 1 | 714 8 
19461608 n 
9745937441791 3392000 — 
7796749952 we 
Remains 116642048 
101 25(21,6 Debth h 


| | —̃ͤ [the hold 
E, 4 I I lend my neighbour a ſtack of hay 12 feet in length, 
3 1 N and depth, and he returns me 2 ſtacks, each of whoſe ſides 18 6 


feet, how much will remaia due ? 
12X12X12==1728 Solid feet borrowed 


GR VICENTE 432 Solid feet repaid 


Anſwer 1296 Solid feet unpaid 
For 172644 3 2=4 3 conſequently 2 is ſtill unpaid, 


F. 5. 


USE OF 'THE CUBE ROOT, 09 


E. 5. What dimentions muſt I give to a Joiner, to make a cubical 


han, that will hold 2000 oranges, of 25 inches diameter each, ſuppoſ- 


ing the oranges globular, keeping that form, and laid in rows exactly at 
the top of each other? | * I | 
Firſt 2,5 X 2,5 X 2, 5 & 2000=31250 the ſglidity of the box 


. 


31250(31,498 Inches, the fide of the box 
3 


2791) 4250 
5 
292036) 7479888 
1168144 
29663661) 290856000 | 
265972949 
2975616124) 23883051000 
2 23804928992 | 
Case 3. To find two mean proportionals between two given 
numbers, | | 5 
RULE. Divide the greater extreme by the leſs, and the cube root 
of the quotient multiplied by the leſs extreme, gives the leſſer mean; 
multiply the ſaid cube root by the leſſer mean, and the product will be 
the greater mean proportional, 


E. 6. What are the two mean proportionals between 6 and 384? 
Firſt 6)384(64 whoſe cube root is 4 | 
= 1 N 6 The leſſer extreme 


For, as 6 24 :: 96 ; 384 24 Leſſer mean 
ESP WET. 4 
384 | 96 Greater mean 
6)2304 
384 Proof 


Case 4. Having the dimenſions and capacity of a ſolid, to find the 
dimenſions of a ſimilar ſolid, of a different capacity, 

RULE. Like ſolids are in triplicate proportion to their homologous 
ſides ; therefore it will be, as the cube of a dimenſion: is to its given 


weight, ſo is the cube of any like dimenſion, to the weight ſought, 


E, 7. Suppoſe a cannon ball of 4 inches diameter weighs 1816, I 
demand the diameter of another that weighs 14116, 


Firſt 4X4 4=64, cube of the diameter 
Then as 18 : 64 ;: 141 : 501, 3 Cube of the diameter 


301,333 
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Firſt 81000000 X 81000000=6561000000000000 ; then reciprocally» 


230 ' SINGLE RULE OF THREE 


343 N 
16671) 158333 
| 150039 
8294 | 
E: 8. There is a ball or globe of marble, whoſe diameter is 6 inches, 


and its weight 11 pounds, what will be the diameter of another globe of 
the ſame marble, that weighs 500 pounds? , | 


Firſt 6X 6X6=—216, cube of the diameter 
W 7 in. 8 


Then as 11 : 216 :: 500: 9818, 181 cube of the diameter 
98 18,18 1)21;4 inches, the diameter ſought 
2 | | 


 $01,333(7,9+ Inches, the diameter required | 


x261)1818 
1261 


134836) 557181 
330344 
17837 | 


LV. THE SINGLE RULE OF THREE, 
IN DECIMALS. 


| RULE, 


EDUCE the fractional parts into decimals of the higheſt nan: 
mentioned; then ſtate the queſtion, and proceed as taught in ſect. 
XII. and XIII. OS 


EXAMPLE I. If 2 pounds of - - Then, as 2,5 : 1,25, 2:3 14975 
tea coſt 1/7. 55. what will 144 come 8 wy 5 
to at the ſame rate? | | 7375 
Firſt 24=2,5; and 1J. 5s. = __ „„ 960 
1,25; alſo 144=14375- | BC 1475 


$)18,4375 

: - 25 e 
5) 36875 - 
Anſwer 7,375=71 
ens . | | i” 75, 64. 
E. 2. Suppoſing the earth to be 81000000 miles diſtant from the 
ſun ; I would know at what diſtance from him another body muſt be 

placed, ſo as to receive light and heat, double to that of the earth? 


| 


AS 


IN DECIMALS, _ 
Ag. 2:4 656 1000000000000 : 2 3280,00000000000 


Therefore 3280500000000000{ 5727 5649 miles, anſwer 
| 25 
107) 780 
249 | 

1142) 8 Note. The Feds, or degrees of 

| 2284 light, heat and attraftion. are reci- 

11447) 86600 procally proportional to the ſquares 

80129 pl their diſtances from the centre, 


na 647100 whence . are propogated. 
7 £7 $0 
1145506) 7437500 
6873036 
11455124) 56446500 
45820496 


1 14551289) 1062590400 
1030961601 


31628799 


E. 3. If the diameter of the earth is 7970 miles, of the moon 2176 
| miles, ſuppoſing them both to be exact ſpheres (as they are not; TO 
compariſon 1s there between them in point of magnitude? 
Firſt 7970X 7970 X 7970==50626157 3000 
And 2170X 2170 X 2170 = 10218313000 

: As 10218313000 : $06261573000 -:: 1 
102183 1 3lo00) 50626157 3|00(49, 5445 Times larger than the moon, 
anſwer, 

Note, The quantity of matter contained in all ſpheres, is directly in 
proportion to the cubes of their diameters, 


E. 4. Suppoſe a ſtone let go into an abyſs, ſhould be topped at the 
| end of the eleventh ſecond aber its delivery, what r would it have 
gone through; 
-  Fult 1 and the ſquare of 1 is 13 
hen, as 1: 1 9 
121 


16083 
32166 
16083 


| Anſwer 1946,04.3 Feet 


Note, The velocity acquired by heavy bodies falling near the earth's 

: ſurface, is 16,083 feet in the firſt ſecond ; and as 16,083 is to the ſquare 
of one ſecond, or 1, ſo is the given diſtance to the ſquare of the ſeconds 
required. Or by multiplying 16,083 feet, the deſcent of an heavy body 
near the earth's ſurface, in one Flecond of time, by @5 many of the odd 


numbers; 
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2334 DOUBLE RULE OF HHNE Rg 
numbers, deginning from unity, as there are ſeconds in any giren time, 


vi. by 1 for the firſt, 3 for the ſecond, 5 for the third, 7 for the fourth, 


&c. the ſum total will give the ſpace it has paſſed, any where on this 
fide the earth's centre. 

E. 5. What is the difference between the depth of two wells, into 
each of which ſhould a ſtone be dropped at the fame inſtant, one wil 


meet with the bottom at 6 ſeconds, the other at to? 


Firſt io x 10=100 ; and * ſquare of their deſcents 
i 100: 1608, 3 
a Then 2 1 2 16,083 :: — . 870 their depths 
8 Anſwer 102, 3 difference 
E. 6. In what time would a E. 7. A ball deſcending by the 
muſquet ball, dropped from the top force of gravity. from the top of a 
of St. Martin's ſteeple, in Birming- tower, was obſerved to fall halfthe 
ham, ſaid to be 300 feet high be at way in the laſt ſecond of time; re. 
the bottom ? : quired the tower's height, and the 
Firſt, as 16,083 : 1 :: 300 whole time of deſcent ?. 
36,08 3)300,0000000( 18,6532 Firſt, the ſquare root of 1 =1, 


18 65320181 ſeconds anſ; and the ſquare root of 2 = 1,4142, 


5 0 from which take 1, and there re. 
830257 8 mains 24142 3 then, as ,4142 ; 
24 | Merz 22 : 3,414 ſec.thedeſcent 
$61)1632 | Now 544 3,414 = 11,6550 

| * 8 And, as 1: e 25 11,6554 
28 : | __ 16,083 
$628)77100 | * — 

; 349002 
1 : : 8 932432 
8076 | f | 65993240 
= T16554 


Anſwer, feet 187,4537991 


IVI. THE DOUBLE RULE OF I HREE 
IN DECIMALS. 


EXAMPLE 1. 


þ 1000 men can dig a 2 500 feet long in 24 hours, what length 
of ſuch a trench can 9800 men dig, in 10 hours ? | 
men. Feet. men. 
Stated thus ; as 1000 2 500 :: 9800 
: 845. — : 10 


24000 98000 


| 24809}4969peol0te = 2044 feet 


7 inches, the anſwer, | 
| | F. 2. 


pen 
con 


— 


N DHC AIs. _ 
E. a. When the buſhel of wheat was ſold at 10s. the 44. loafweighed 44. 


what ſhould the 64. loaf weigh, when the buſhel of wheat ſells at 155. ? 


| C 
Firſt reciprocally, as 10 455 :: 15 
| : „ 11 0025 
3 4755 
+ —. 
60 4550 
6 


by 


| . | 60002704, 3 Alb. Anſwer. 
E. 3. A young hate ſtarts 5 rods, before a grey hound, and is not 


perceived by him till ſhe has been up 34 ſeconds; ſhe ſeuds away at the 


rate of 12 miles an hour, and the dog, on view, makes after her at the 
rate of 20; how long will the courſe hold, and what ground will he run, 
beginning with the dutſetting of the dog? 
Firſt 34"'=,009444 hours; and 5 rods , O1 562 5 miles; then 
5. N N. B. ES mM, 
: Av 2. c 12... 000444 73 $1n3gnt 
1113324 | | | 
,015625 | 
128953 Miles = 680,9 Feet, the hare had ſtarted 
Now 20—12 28 Dog gained in running 20 
. 


mM, 
Therefore, as 8 20 :: ,128953 : 2,57906 furlongs = 17024 


feet; run by the greyhound, 


| ms h. 8 h. | 
Again, as 8 3} 1 2: „128953 + ,016119==58" ,0284 time 
run by the greyhound, a 5 | =. 
Note; It hath been found by experiment, that a pendulum 39,2 inches 
long; in our latitude, vibrates 60 times in one minute; and that the 
length of pendulums are to one another reciprocally as the ſquare of the 
number of their vibrations made in the ſame ſpace of time. 

E. 4. What difference is there between the length 6f a pendulum 
that vibrates half a ſecond; or 1 20 times in a minute, and another that 
ſwings double ſeconds, or 30 times in a minute? Firſt 6oXx 60=3600 ; 
then reciprocally : „ DE Again : 

As 3600 : 39,2 2: goo=30? As 3600! 39,2 : 14400=1203 


3600 | 3600 
2352 | | 2362 
TO : ub | 
9100)1411,200 _ *144ſ00)1411,2þ00(9,8 Length of 
156,8 Length of the 1296 the pend. that 
pendulum that vibrates double ſe. | | [ vib. half ſec. 
conds, or 30 times in a minute. 1152 156,8 


„ 
| +; +... $7 i. 1928 
2 H | 


[ Anſwer, 
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2434 DOUBLE RULE OF THREE 
E. 5. Obſerved, that while a ſtone was decending te meafure the 
depth of a well, a ſtring and plumet, that from the point of ſuſpenſion, 
or the place where it was held, to the centre of oſciliation, or that p; 
of the bob, which being divided by the circular line, ſtruck from the 
centre aforeſaid, would divide it into two equal parts of equal weight, 
meaſured juſt 18 inches, had made 8 vibrations; pray what was the depth, 
allowing the ſame as in Page 80 for the return of ſound to the ear? 


Firſt 60 | . | 
in, 50 it. 7840,00000000( 88, 5437v1b, 
18 64 [in 1 minute. 
5 „ 168) 1440 a. 
le | 6 - 
324 | 1765) 600 ® 
955 108 | _ 8825 
oſs eee 
7 = | 1 — — 
| 71840 Seconds Te 541249 
1770867137781 
: 12396069 
319031 


Then 600) 88, 5437 | 
| 1475728 Vibrations in a ſecond . 
Alſo 1,475 728)8,000000(5,421 Seconds in 8 vibrations 
| Now 5, 1 
1 
5421 
10842 
21684 
| 27105 
Then, as 21: 16,083 7: 29, 387241 
11 | 16,083 
88161723 
235097928 
1763234460 
203974637 5 . | E 
472, 634997003 Feet, ſound Was returned through 


Again, as 1s I 2: 472, 63499700 
1 


; 115]0)472,63499700|3(,41098695 3 Seconds, 
time ſound was returning. : | 
. $9421 — 5411 = 3 ſeconds, time of the bodies deſcent L 2 
57% X 5,01 = 25, 1; allo 25, 1 X 16,083 = 403, 674 feet, the dept 
of the well, er 1 TY ; E. 6. 


A 6. I. Derbyſhire, a wonder of the. But I the defath have found exattly trus 


F , & Chg, » 4 py * . By gravity z 4 met ſomething new. L ; : 
j Ir Þldori-hidle, as froets often nent, Ms heavy bodies de accelerate. ik 
t Whaſe depth exactly, none could er deſcry, In ſpaces known firſt to our NEwTON great; 3 
> Tho' atheift Hobbs his utmeſt ſkill did try, + Four hond rous flones into the well let fall 3 
Who wrote de Mirabilibus Pecci. In meaſur d time, agreed in numbers all : Þ 
p And burleſque Cotton does ſtrange things A pendulum fixty-one inches long, Ty 
a pibrarſa 3 By which the time I meaſured was not © | | | 
In ruſtic words, and Hudibraflic verſe, wrong, | * 
Hew he this monſtrous orifice did plumb, Vibrated freely whilft that each ſtoue fell, = ) 
But could not at the bottom of it come Eight times; by ewhick the det d have . 
: With 16 hundred yards of reße let looſe ; you tell, | | l : 
i And tells a ſtery of woman's gooſe : Allowing rightly for th' approach of ſound BY 
| Fabulous the one, ſo may the ether be, That your own works may not themſelves 
Erroneous to, without fihileſofhy ; confound? - 


Firſt 60 Xx 60=3600; then reciprocally, 
In. . jets ix. ſec. | - | 
As 39,2 : 3600 :: 61: 2313, 4426 . J 2313,4426=48,09 
Then, as 48,09 :? 1 :: 8: „1663; and „1663 * 60 = 9,99, or 
10“ nearly, the time the pendulum made 8 vibrations. | 
Now 10X 10=100; then, as 21: 16,083 ?! 100 ! 160833 feet, 
ſound was returning. Again 1150 } 1 : 1608, 3: 1,398 ſeconds, 
the time ſound was aſcending; *.* 10— 1,398 = 8, 602 ſeconds, 
time of the bodies deſcent ; and 8,602 X 8,602=74, nearly. 
Alſo 74 X 16,083 = 1200, 142 feet = 400,473 yards, the depth of 
Eldon-hole. | = IE 


IV. FELLOWSHIP. 
RULE. | 


IVIDE the whole gain or loſs by the whole ſtock, and multiply 
the quotient by each perſon's particular ſtock, and the ſeveral pro- 
ducts, will be the reſpective gain or loſs of each. 


EXAMPLE 1. Three merchants, A, B, and C, freight a ſhip with 95 
ton of wine, thus; A put on board. 24, B 32, and C 40 ton; but the | 
extremity of the weather obliged them to caſt 12 ton overboard ; how 18 
much muſt each merchant bear of this loſs? | | | Bi 


—— — So 


Firſt 24-32 C4096, the whole ſtock ; 1 
And 1212962, 125, the quotient. 1 


Then 24 A's ; 3 A's loſs 
32 B's Stock & ,125 24 4 83: 
7 5 C's 


Proof 12 tons, 
2 H 2 | | # E. 1 


236 FELLOWSHIP, > 
E. 2. Font men trade tc ther, A puts in 2000. 31 * C8 1, 
D 70l. they gain 6ol.. whit 36 the * of each? p : * 
Firſt 200+-150+85+70 = 505 the whole ſock ; 
And oss reer the quotient ; ; then 


7. d. 


E 200 A's | | 23,762 = 23 1 5 2,9 25 gala 
150 B's 17.8 m „9 16. 5. Nes. 
85 C's Stock de 8875 10,09885 = 20 13} 11,8 C's 


70 D's | „ 8 £& EL | * x Rida 
Proof — * 0 ©. 
E. 3. fo honour of Cxispix, the cordwainers, they 

Prepared a feaſt, to be jewial and gay; 

Sex tanners, eight curriers, at firſt took their place; ; 
Sixteen cordwainers next, all with regular grace; 
Then the coblers next, who were twenty and one, 

At table ſat down with their hoſt merry Fohn : 

When dinner was over full bumpers did paſs, 
» Some drank a full noggin, and ſome a wide glaſs; 
Caroufing and ſinging they paſs the long day, 
No jon of great Bacchus more jovial than they. 
At laſt for the reck'ning the tanners did call, 
Mili ſome of the coblers did nothing but bawt 
For old bock, or flingo;—the landlord came in 
W:th his ſcores round a trencher—to wwark did begin, 
And Fund that Ten Pounds was the ſhot to defray, 
Then tell me TyRO, what each had to pay, 
When the tanners and th* other, agreed wery true, 
In proportion to pay; as five, four, three, and two? ' 
It is plain by the queſtion, that as often as each tanner paid 55. the others 


paid 45. 3s. and 2s, a- piece; which ſum ns by the number of each 
trade or occupation, thus: 


1 
N 6 N Avi rol. + 7,6 = 
4 x 8 * 32 = 1z6 1431578 the quotient. 
3 * 16 = 48 = 24 | 
2 X 21 = 42 = 231 . 

ET 152 = 7,6 | | 

Then 1, 5 | 1,97 367 the 6 tanners thank 
1,6 6 _ |} 2,105248 the 8 curriers 
= X 131578 = 3,157872 the 16 cordwainers 
25,1 : _ I 2,763138 the 21 coblers 


So . 
Alſo 6)1,97 367 (,38945.. ==:6: bt + each tanner's ſhare 
992, 0524805263155 = 5 3 + each currier's 
16)3,:i57842\,197367 = 3 112 + each cordwainer's 
21)2,763138(,131578 = 2 74 each cobler 5 LVIN 


*Þ 237. 1 "7 | | 8 
LVIII. DOUBLE FELLOWSHIP. 


W HEN the ſhares of partners are continued in company. unequal | 


times, they occaſion the name fellowſhip with time, or double 
fellowſhip ; which is performed by the following 


RULE. Divide the whole gain or loſs, by the firſt term or ſum of 


the products; the quotient is a common multiplier, by which multiply. 


ing the ſeveral products, you will have the ſeveral ſhares required. 


EXAMPLE I. Three merchants, A, B, and C, enter into partnerſhip 
thus; A puts into the ſtock 65/. for 8 months; B puts in 787. for 12 
months; and C puts in 84/. for 6 months with this they traffic, and gain 
1661. 125. it is required to find each man's ſhare of the gain, proporti- 
onable to his ſtock and time of employing it? a 


£ NO. pro. f 

6 KX e | | : 
78 „ 1 = 936 B's | Stock multiplied into his time 
$84 „ 6 e ED, | 


Sum 1960_ 3 | | 
1960) 166, 6,8 5 the common multiplier | 


Then 520 508 5 = 442 - = 44 1939 A's # 
And 936 Nt ,085 = 79,56 = 79 11 24 B's Gain 
Alſo 504 X 085 = 42,84 = 42 16 93 C's J 


Proof . 166 . - # 


E. 2. Four merchants trade after this manner; A puts in 100/. for 
8 months; B puts in 801. for 5 months, and then puts in 40/. more for 
3 months longer ; C puts in 1761. for 4 months, and then takes out pol. 
for four months more; D puts in 2 30/. for 6 months, and then takes 
5 the whole: they gained 2121. 10s. what is the gain of each mer- 
chant; c 


2 Mos | | : products. 5 

100 X 8 = 8oo A's Stock and time 
8 6 g- 

120 * ＋ 360 } 760 D's 

176 X 4 = 704 8 

126 K 4 + 504 1208 C's. - 

230 X 6 = 1380 D's 


Sum 4148 
4148) 212, 50ʃ, 5 123 the common multiplier 
= | Then 


* 
k 
2 . 1 7 3 "* - * n I - © 
- 2 1 * IS, 2 6. 1 3 1 r er F. I AT ** # 
. 3 Rene e Y * 
p 3 0 by >. MRS 2 o 0 n 5 n SAUK oe 8 1 n 
T 8 2 1 1 * 88 
. 8 hes - —— — 749: (12.4008 n 4 4 


r 
Ln - 


„ 
OY 
407 

8 

＋ 
1 
. 78 oy 
"= 
4 
, 
s 
9 


133 pouzklx FELLOWSHIP. 


N | ; 8 fa Le { 5. : d. \ 
Then _ 809 X ,05123 = 40, 984 = 40 19 8 A's Share 
And 760 X „05 123 = 38,9348 = 38 18 87 Bs. 


Alſo 1208 X „55123 = 61,4760 = 61 17 83 C's . _ N. 
Likewiſe 1380 X ,05123 = 70,6974 = 70 13 114 D's __ 5 

N | „% Os ih OT wo and e 

| Fas | | e inter 
5 E. 3. Three merchants, A, B, and 2 trade together; A puts in make 
1207. for 8 months; B 250/. for 4 months; and C 1001. for 5 months ; that, 


they gained 1841, 105, what is each man's ſhare of the gain? 


SES. 

Firft 120 X 8 = 960 A's Stock and time 
„ = Ws >... 5 
wo XF= oC 


Sum 2460)184,5(,075 the quotient 


Then 960 5 72 A's Gam 
100 f X ,075=5 75 B's 
500 {AHA 3795 C's + 


Proof L. 18445 = 1840. 105, 


E. 5. Four merchants, A, B, C and D, enter into partnerſhip thus; 
A put in 641. 10s. for 44 months; B put in 98/, 15s. for 6 months; 
C put in 1127. 14s. for $4 months; and D 1251. 5s. for 51 months; 
they gain 108/. 18s, 44d. what is due to each in proportion to their ſocks = 
and time they were employed? 3 „ 8 

. - NO. | 
Firſt 64,5 X 4, = 290, 25 A's ſtock and time 
OIL XD = S708 | 
1257 N $375 == 986,126 C's 
125,25 X 57251. 65775625 D's . 


5 . 2406, 4375 
And 2406, 4375) 108, 91875, 04526 the quotient | 


Then 1 og I 3, 1370 25 Gain 
, : — J . 21,3559 B's 
g86z125 f 2245201 1 O67 Co 


657, 5625 | | 29,762 D's 


Proof — — 106, 9179 — 1081. 185. 43d. 


Note. Queſtions of this kind ſeldom occur in buſineſs, therefore to 
enlarge on this head would be entirely uſeleſs, = | 


Ih 


_ 


* E. a5 — * 9 * - * £ 4 1 
8 N TA 2 £ 1 « — 


2 SIMPLE INTEREST. 


NTEREST ; is the premium allowed for the loan of money, Kc. See 
I Section XVIII. Page 114. 

There are ſeveral ways of computing ſimple intereſt ; as by the angle 
and double rules of three, &c. But all computations ien to ſimple 


intereſt, are grounded upon arithmetical progreſſion; I ſhall from thence 


make uſe of ſuch general theorems, as will ſuit all cafes: In order to 
that, here are five letters to be obſerved, viz. N ; 
P — any principal or ſum put to intereſt, 
| I the intereſt. 
Let T = the time of the principal's continuance at | abel 
1 A = the amount, or principal and its intereſt, 
R = the ratio, or rate per cent. per annum. 


The ratio fs the ſimple intereſt of 11. for 1 Fra at any given rate; 
and is thus found: 
4 & '<& 
Viz. 100: 5 i343 505 cho ratio at 5 per cent, per annum 
Or, 100: 4 :: 1: ,04 the ratio at 4 per cent. per annum. 
And in this manner the ratios in the following table a are found. 


TABLE. 
— — 2 | When the principal, time, and 
1 > ed rait per cent. are given, to find the 
1 5 intereſt, 
s + > $0005. 4 | RULE. Multiply the principal, 
155 wg »0+ - | rate, and time continually into one 
71 3 another; the 1 is the Intereſt 
4x 2045 | fought. 
5 „05 


Or, if p= the principal, = the time, = the rate, and I the intereſt, 


THEOREM 1. ptr =I. 


ExamyLy 1. What is the intereſt of 2411. for 3 years, at 4 per cent. 
per annum ? 


By Th 5 E. 2. What is the intereſt of 
Theorem 7 1 4 8421. 10s. for 11 years, at 5 per 
— cent. per annum? 
| 723 = — 5. 5 . EF 
r By the rule 842,5 Principal 
C. 28,92 =þtr. 205 Ratio 
= | 42,125 
Rn 1 4 No. of years 
_12 — L. 168, 500 
d. 4,80 20 
— 4 | | 5. 10,000 | 
gs. 352 An. 28. 185, Anſwer 168/, 10s. 


„ 


l E. 


$40 SIMPLE INTEREST. | 
E. z. What is the intereſt of E. 4. What is the intereſt of 
20,0007. for 7 years, at 4 per 4821. 17s. 6d. for 6; ven, at 4 


cent, per annum ? & per cent. per annum? 
220000 = 5. ; 482,875 = þ. 
| r. n 
100000 2414375 
80000 - Hh 1931590 
900,000 = Ar. _ 21,729375 Sr. 
7 — 2 | x 3 25 _— 7. 
_— Anſwe 108646875 
C. 8558 pt r. wer 1 


Anſwer 14152409375 = = 1411. 4s. 944 
LX. When the Intereſt required is for "oy only. 


RULE. 


ME pings the intereſt of 10. or 1 day, at the given rate, by the 
principal and number of days for the anſwer. 1 
| The intereſt of 1/. for one day is thus found. viz. 


„ 
Az 36s 2 205 55 4 8 the intereſt of 11; for one 
day, at 5 . cent. And in this manner the following table is made. 
3 TABLE. 
Per cent. © Detimals; 8 
q = . 
4 500011328767 
| 4 = gooonogg8904 | 
| 3x = ' ,00009589041 
118 500008219178 


ExAurII 1. What is the intereſt of 5477. 155. for 320 days, at 5 
per cent. per annum? | 


20001 369863 Ratio 
547,75 Principal | 
6849315 
9589041 
9589041 
5479452 
5849315 
3075034245825 | 
320 Number of days 
I 500684916: 500 | 
225102737475 8 1 $7 
Anbwer 24,0109 586640g0 = IT gs 07, 224, 


1 


SIMPLE INTEREST, EE 


_ thus: 549 75 Principal - 
4 320 Number 4 


1095500 | 
164325 | | 
+7310) 17 52]35,00(24,0109=24). os. 21d. the 2 as before, 


to the 11th of November, at 5 per cent. pe” annum ? 


150 . 
6 68493 150 
f 1369863 
2020547940 
a 297 = I; 
1438356150 
the 1849315050 
4109589900 vs 
| Anſwer 6,1027 396650 = Gl. 25. 0d, 
Ine ain thus: 1 50 Principal 
Age 297 Number of days 
1050 | 
1350 
300 
93]00)445]50(6,102 = 61. 20. Od. as 14 
E. 3. What is the intereſt of 401. for 50 days, at 3 per cent? 
. == 
40 p. 
t 5 50328767 120 r. 
50 = === 


Anſwer ,164.38356000 = þ FS = 35. 374d. 


When the principal, time, and rate per cant. are given, to * the 
amount, h 


cipal will give the amount, 
THEOREM 2. pt 4p = A. 


Examelsy 1. What will 312/, 10s, amount to in 3 years, at 4 pet 
tent. per annum? | 5 


* The reaſon of this contraction may be ſeen in Section XVIII. Page 124. 


E. 2. What is the intereſt of 150. from the 18th day of January 


RULE. Find the intereſt by theorem I, which added to the prin« 


21 | | SE 312, 


— 7 - * * 6 
r "42 us 
a 2 
4 Os _ * - 
— — go _— OW oy 5 


1 
rene 


CI ee e ts ea 


W INTEREST. 
312, . 


o4 r. 
I 2, oO pr. 
38. 
37, 500 pp tr. 2 
HERS tc a. -:. 
Anſwer * 350,8 pur H. 


E. 2. What will 6721. amount E. 3. What will ra amount 
to in 84 years, at 41 per cent, per to in 6 years 120 days, at 4d per 


annum? 5672 Principal cent. per annum? 

— | 6, 328767 =. 

3360 BL. | „0475 =re 

44301369 
N e Time 8 25315068 
15 1200 8 Ss „300616432 5 tr. 
WW | 2 Joop. 

0 Intereft : 150, 3082162 5=ptr 

672 Principal 3 = 


— — n 
Anſ. 929, 4 l. os. 94d. 6, 8 52 N n 1 * = bgol. 
When the rate, time, and intereſt, are given, to find the principal, 


RULE. Divide the intereſt * the 1 of the rate and time, the 
quotient 1s the NON 


THEOREM 3. = 7 


Ezanr ln 1. What principal being put to intereſt for 2 years, wil 
gain 601. at 5 per cent, per annum? 


Firſt 2 X „05 r, io the product of the ratio o and time 
Then ee the anſwer 


E. 2. What principal being put to 3 for 3 years, will gain 
691. 135. 64. at 5 per cent. per annum? 


Firſt 3 X 505 21 5 product of ratio and time : 


| $169,675 
515 


3013935 
Anſwer 464, 5 = 464. 105 


E. 3. 


Lay 


4 


E. Fe What principal being put to intereſt for 4 years, will gain 
581. 14. 6d. at 4 per cent. per annum? : 


© Firſt 445 X ,04=318 product of ratio and time 


2)58,725 | 


18 | 
9) 293,625 | 
326,2 5 23261. 55. the anſwer 


When the amount, rate, and time are given, to find the principal, 
RULE. Multiply the rate by the time; add unity or 1, to the pro- 


the principal. 


duct for a diviſor, by which ſum divide the amount, the quotient will be 


a 


THEOREM 4. 


283 
| | ero1 | 
ExAur II 1. What principal will amount to 4700/7, in 5 years, 
at 31 per cent. per annum? | | 


5X,035+1=1,175; then, 47000. = 1,175 = 4000. the anſwer, 


The work at length: ,o35- 
5 
„„ 

＋ 1,000 


1,175)4700,000{4000 Anſwer as before 
x. en | 


| 1 0: | 
E. 2. What principal being put to intereſt will amount to354/. 45. 
old. in 7 years, at 24 per cent. per annum? 


503 5 | E. 3. What principal being put 
| 8 to intereſt will amount to 401. in 3 
5245 years, at 5 per cent. per annum? 
+ 1,000 Firſt ,og X 3 +1 ae ag _ 
| I,15}40,00000 20 347. 
1,245) 354, 2020830284, 9 * 5 1 55 72. Anſ. 
2490 2841. 96. 115d. den 
10520 Anſwer = 
E 
56502 | | 805 
4980 | * 
6220 = 
4980 , 
12408 230 
FIGS | 
22033 | | 3 
11205 N 
828 | | | 10 1 When 


1212 


SIMPLE INTEREST. | 243 


> . 
1 *** —— 8 oy , 

C : Fa 4 F A Fs , p 

Pro EY 1 - a ———— p 
» þ : . 5 . n e 3 15 * 

2 * 8 3 n 0 2 , 456 
NS ht TX * 7 1 F - — 0 
Toe * n 21 EIFS — 2 2 128 — — 

6 - 
2 ſh. 


4 % 
» _ 
A, 
$0 
1 
% * 
2 
* * 
5 
# 
9 
7 


na SIMPLE INTEREST. 


When the pings, incare®t and race are giriny 20 find ahi time, | 
RULE. Divide the intereſt by the product of the Rogen md rate 
the quotient is the time. 1 | I 


omni © 


„ | , „„ 6 3 
EXAMPLE I. In what time will 2001. gain 60. at 5 per cent, per 
annum ? * 200 = þ. - 
: 7 0% Dr. 
222 10,00(60 = 7. 
Anſwer 6- Years r. 

E. 2. In what time will 260/. gain 64/. 7s. at 4+ per cent, per 
annum? Firſt 260/. X ,045 = 11,7 the product of the principal and 
rate ; and 64/. 7s. = 64,35 the intereſt. 

| Then 11 n 35(5»5=5F years, the anſwer, 
888 | 
585 | 
585 | 

E. 3. Is what time will 5oo/l. gain 1 30l. 9s. at 31 per cent. per 
annum? Firſt 500“. X 5035 = 17,5 product of the prepped and rate; 
and 130l. gs. = 130,45 the intereſt ; 

Then 17,5)130,45(7,4 = 7 years 146 days, anſwer 

When the amount, principal and rate are given, to find the time, 

RULE. Divide the amount leſs the principal, by the product of the 
principal and rate, the quotient is the time. 


Wo 
T7 HEOREM 6. 


=, 


; r 
_ ExameLsy 1. In what time will 2844. amount to 3540. at $ bet 
cent. Per annum! ? 
In this example 2 = 354, P=284, and r =, OF. 
354 —284 ___70 
Then per theorem 28. 284 X 05 E E4,9295 = = 4+ Fears, 99 , 
the anſwer, - The work at length: | 
284 354 
05 284 
14,0 7000, 9295 = = 4 years, 339 uf anſwer 
508 _ 
1 
1278 
420 
. 284 - 
1360 
1278 
820 
710 


In cn, 


* 


110 5 E. 2. 


cer 


10 


SIMPLE INTEREST. 445 
E. 2. In what time will 336/, 5s. amount to 0 463%; tos. at 44 per 
cent. per annum ? 


In this example, a = 423,5 = 336 25, and : S 50e 
423,5—336,25 _ 87,25 _ 


| theorem 
per Then per , 


225766 
e, 855 15,13125 575 Sen. 
279 days, the anſwer. | | | = 
The work at length, 423, 
336, 25 
153131 25)87,25000{5,766 = 5 years, 279 days, l. 
8 5 
11593750 336,25 . 
10591875 a 8045 
1001870 168125 
9078759 134500 
9400000 - 15,13125 
20278280 | | 
pet R 
ate; | 321250 | 
When the principal, intereſt, and time are given, to find the rate per cent. 
: RULE. Divide the intereſt * the product of the principal and time 
the the quotient is the rate, | | 
THEOREM: = x, 
ES. BE 2h, 
pet ExAMrLE I. At 2 rate per cent will 260. gain 641. 76. in 51 
years? 85 | . 
In this example, I = 64,35, P = 260, and: = K 
ay 8 
fy 64435 64935. = 3045, or 45 per cent. the 


Then per theorem, 2 = 
ain 250 5, 1430 


anſwer. 
The work 2 at length, 266 
8 
1300 
1300 
1430,64, 3 50045 Rate 14 che aufer. 
| $72 
715 
4 


— _— 


E. 2. 


113 
13 
1 
7 
15 
2% : 
1 { 
TTY 
34 
: a 
A 
ö , 
/ "= 
1 
89 
[# 
ST! 2 
T3 
& 
+3 
: 5 
6 
Ws 
$54 
1 
41 
= 
71 
$£> 
4] 
by 
8 - 
4 
A 2 
* 
1 
. 
4 
KS 
K 
4 * 
4 * 
ba 
Ei 7 
TER 
334 
7 
9 7 x 
» of — 
TH 
£58 
We 
= 
% 
i 
2 


245 | SIMPLE INTEREST. 


E. 2. At what rate per cent. will 2161. 108. gain 431. 6s. in 4 years ? 1 
5 = 216,5 | s | . — in < 
as ; 
866, )43, 30(, 5 = 5 per cent, anſwer, 
| 4330 | 55 I. 


When the principal, amount, and time are given, to find the rate, - 
RULE. Take the difference between the amount and principal, and 
divide it by the product of the principal and time, the quotient is the 


rate. + A 
| THEOREM 8. <= LD | | : 
; ExAMPLE 1. At what rate per cent. will 142/. 55. amount to 1771, wh 
25. ojd. in 34 year? | = | = 
In this example, @ = 177, 1010416, þ = 142,25, and : = 7, : 
Then per theorem, r b = is, 
1 995975 © | 
„03498 = 31. gs. 113d. per cent. the anſwer. | 
The work at length, 142,25 177,1010416 : I 
UVV fro 
995375 ) 3425510416(,03]498 = 37. gs. 1134, div 
ö 298725 20 per cent. the per 
497850 5756 auen BC 
399300 12 
989541 1,2 
ko ac ih —__ wh 
893666 2,08 | 
796600 | 
97066 


E. 2. At what rate per cent. will 2607. amount to 3241. 7s. in 54 
years ? | | * 
In this example à = 324, 35, þ = 260, and f = 5, 5. 
324,35—260 45g 64,35 


Then per theorem, 


oy e = agg a, ei bee. 
the anſwer. The work at length» | 
5 8 260 
8 
: | 1300 
* 130 8 5 
| 1430,0)64,350(,045, or 41 per cent. the anſ. 
5720 5 
7150 
_7150 


E. · 3. 
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E. z. At what rate per cent. will 6721. $6. amount to 8477, 17. 64. 


in 5+ years ? 
In this R a= $47,375, = 672,255 ano = 5,5. 
$47,875 — - 672425 175,62500 £1 
672,25X595 -* 3697375 %, 
or 4; per cent. the anſwer. | | 


Then per theorem 


LXI. Of Aunuities or Penfions in Arrears, &c. 


N annuity is a yearly income arifing from money, &c. and 1s seither 


paid for a term of years, or upon a life. 


Annuities or penſions are ſaid to be in arrears, when they are payable 
or due either yearly, half. yearly, or quarterly, and are unpaid 5 r any 


number of payments, and each payment at the it is due, intereſt 
is allowed, at a certain rate per cent. 


When the annuity, rate, and time are given, to find the amount; that 


is, when U, R, T, are given, to find A. 


Here U repreſents the annuity, penſion, or yearly rent, A, T and R, 
zz before. 


RULE. Multiply the time by itſelf, and that product by the annuity ; 


from this ſubtract the product of the annuity multiplied by the time, and 


divide the remainder by 2 ; multiply this quotient by the ratio of the rate 


per cent, and to this product add the time multiplied by the . the 


ſum will be the amount. 


THEOREM g. —=X r : A, the amount. 


ExameLE I. If an annuity of gol. be forborne or unpaid 5 years; 
what will it amount to in that time, at 5 per cent.? 


In this example, * = — 50, t= . and r'= 505. 


zo. 
5 2. 
250 = tu. 
5 
1250 == ttu. 
2) 1000 
500 
05 er. | Nete. :+ in the gth theorem 
| . denotes that all its ſucceeding 
25,00 _ terms muſt be added to all its 
+250 Os preceding terms. 


Anſwer £.275,00 „ 


_ SIMPLE INTEREST. 


3 If a houſe be let upon a leaſe for 7 years, at 451. per annum, 1 


| defire to know the amount for that time, at 4 per cent. per annuum? 
Tn this example, S 45 * . 


3340. 165. the ng 
At length thus, 45 


> & h 3 When . &c, 
379 So is to be paid half-yearly, or quar. 
5 tetly, then for half- yearly payments 
— take half the ratio, half the annuity, 
2205 „Xe. and twice the number of years; 
— xy a and for quartely payments, take a 
22) 1890 fourth part of the ratio, a fourth 
nar 9 part of the annuity, and four times 
| gon : the number of years, and then pro. 
. ceed as before directed. 
37,80 
+315 


| Anſwer 3 928 = 352. 165. as above. 


E. 3. If 1251. yearly rent, penſions &c. be forborne, or gulls 
years, what will it amount to in that time, at 3 rer cent. for each pay. 
ment as it becomes due: ? 


In this example, * 125, t= 3. . 
ee 
3 


Then per theorem, - 
= 3861. 5s.-the anſwer, - 


* 1037; +1 23 * 8 


E. 4. If a ſalary of 125. api every ow remain unpaid for 


3 years, what will it amount to in that time, at 3 per cent. per annum? 
62,5X6X6—62:56 


2 
389,0625 — = 389/. 15. 34. the anſwer. 


Then per theorem, 


E. 5. If a ſalary of 12g/. payable every quarter, was left „ for 


three years, what would it amount to in that time, at 3 per cent. per ann. ? 
In this example, 12 = 31,25, t= 12, = 50075 per Note. 
31 — rs 12 


Then per ks, 
* 12:=390,4687 * 5 9s. 45d, che anſwers 


X TOTS © 4g as. 


At 


*, 01g: 3 


At! 


20 
of th 
ate 


2 2 u K Art 
At length thus, 315,25 
K 12 * 


© * 


r Arn 
S INTEREST; 


— 1 N 
. woes 
1 wie 
e 

KK. 


— — + — — 


/ A ; 
249 


r ee 
N 


7 1 


== 7 2: £65 $1:13 1: s 


Note, It may be obſerred by 
comparing the anſwers of the three 
laſt examples, that the half. yearly 
payments. are more advantageous 
than the xearly, and quarterly more 


than the half.yearly. 


idle <> 
— 
— „ 


3 3 5 *vm - 
Fes >. n 
Mos 1 ug 


— r — wàʃu 7? 
5 
— 


$375 F os herd ti. 
Anſwer 390, 1697 52 3980. 95. 47d. as before. 
When the amount, rate and time are given, to find the annuity ; or 
when A, R and T are given, to find U, | 3p 
RULE. Multiply the ſquare of the time by the ratio, to which pro- = 
duct add twice the time; and from that ſum ſubtract the time multiplied 
by the ratio, for a diviſor : multiply the amount of the annuity by 2 for 


; 2 dividend ; the quotient ariſing 
| required, N | 

| ExAMrLE 1 If the 
be 2751, what is the annuity t 


11,00)550{5ol, the 
55 


2 | 


- 23K 


% 


amount of an annuity for 5 years, at 5 per cent, 


Note. When the payments are half. yearly, tale 4 times the amount 
the annuity ; if quarterly, 8 times the amount, PH 
Fate and time as before directed; ſee Page 248. . 


this diviſion will be the annuity 


34 


275 
1. — 2 


550 


Anſwer. 


and P roceed with the | | 


E. 2. 


"Ir 2.88 
; l 


250 5 SIMPLE INTEREST. 


E. 2. If a ſalary able earl amounts to 3520. 165. in ears, at 
TD win bbs: . 77 5 


In this example, a = 35248, t = 71 and'y = 504. 7. 60 
Tue work at _y 7 7 7 352,8 
X7 04 3 2 
. bits: 7 eee fo ,28 14 83 705, 
* 1 * — ö X 504 1 : 
15,96 1 
TRE 
15,96 : 
2,28 
I 5$:68)705,60(450. Anſwer. 
6272 
7840 
7840 
E. 3. The amount of a falary pps half-yearly, for five yen, a 
5 per cent. is 2780. 25, 6d, what is the ſalary 2 * 
> 76 e 55 f 
Theorem for half. yearly payments - — = U, the _ vu 
ttr + 2t—tr | 
In the above example, | a = = 278,125, t 10, and r = 025, RL 
The work at . 10 10 wo 278,125 plied 
10 „„ 4 multy 
— — nuity, 
100 20 2250 1112500 
| 
ny s | No 
| 200 | | It qua 
| | - before 
| 2,500 
20 
| 65 | | Ex; 
E 22, 500 OE oi years, 
—250 _ 8 
1 — ; 
1 22,250)1112,500(go!, Anſwer, 


111250 


— @ x E' 4. 


SIMPLE INTEREST, | | 251 
3 E. 4. If the amount of an annuity, payable quarterly, be TING 
7 6d. 1 6 mn at 3 * * what is the . 


24 24 224 1629,375 
„ 50075 8 


96 48 — 120 1 3035,000 
48 55 168 oe 


576 FER Vigo 


52,3200 
9 51800 | » 


F, 1400) 13035, oolz pol. 1 © 


When the annuity, amount, and time are given, to find the rate of 
ntereſt ; or when Ys A ANG are apes to find R, 


RULE. From twice a and ſubtra& twice the annuity multi- 
plied by the time, and divide the remainder by the ſquare of the time 
multiplied by the annuity, made lefs by the time multiplied by the an- 
nuty, and the 0 will be the ratio of the rate per cent, 


Vite. If the payments be W the amount and annuity muſt 
each be 5 by 4 oy is 42— 4x2 muſt be taken for a dividend) ; 


if quarterly, by 8 {viz. 82 — 8 27); in every other reſpect proceed as 
belore- mentioned. See page 248. 


Eur L 1, If an annuity of 504. per annum amount to 27 5. in 5 
years, what is the rate per cent? 


2K2 FFF GT + 


E. 4. 


SIMPLE INTEREST 


TATA VT AIMED 


—_— 
550 
—50o0 

1000) 50, oo 500 1250 

— * N 0 —250 

Ae og or 5 percent, 1000 
E. 2. If a ſalary of 250, pr annum, amounts to 1612 105 ins 
II one 22-Ve rw prreine 7 | 
250 
6 


1500 


2 
goo 


7500) 225, 0(, 03, or 1 2287 anſwer, 
225,000 ** 


— 


* — 


E. 3. If a catary of 7 lk annum, payable half-yearly, amounts 
to 1 89975 24. 64.1 in 5 years, 2 5 ;the rate per dent? 14 


25 
6 | 10 
278,125 g . "= 
1112, 500 
—10OO 


— 


2250) 172,500, of, or 5 * yy * ao, 
11250 


©0006 


4 INTEREST. 


E. e 2 penſion of 25ol. per annum, able artery 
ſd By to 16297. 75. '64. 1 in 6 years, what is * rare per eee? : 


4 -- g ge N 


984 —82 
| Theorem for quarterly payments, 
UE] — 


Tn this ex e T6297 ee and : „„ 
1 —— * 8— 6255 X8X 2 5 1035, oa * 
Then Fra theo — — — 3 
62, X 24 * 24—62,5 * 24 34500 | 

= 1,03, Or 3 per cent. the anſwer. 

When the annuity, amount, and rate are given, to find thc time; or, 
when U, A and R, are Ek to find ">. 

RULE. Divide 2 by the ratio, and ſubtract 1 from the quotient ; 
then ſquare the ee and divide the ſquare by 4; to this quotient 
add twice the amount divided by the annuity, multiplied by the rati 
and extract the fquare root of the ſum. Laſtly, from this root ſubtract 
half the number found by dividin 5 by the ratio, and a I 


_—_ 


from the quotient : this reſult will be the time. 
| | _ 
THEOREM. 12. Firſt — — —L=, then 2 — 
r „ 2 T8 
E22 © | ; 7 
,——= 7, the time. 
1 


EXAMPLE I, In 1 time l an annuity of gol. un, 
amount to 2757, at 5 per cent ? 


In this example, @ = 275, . go, and. r= oh. 


505) 2,00 | = 50 . 
— 39 | 5205 . 
_—Y ; 351. l 2750 = #7, 
— 117 | ® 
| 39 =X- gr ng 
EM 4)1521 
275 . 3380, 258 X 24 2, flo) 5 Slo, oo a 20 | 
2 +220 50 5 
$50=2 & . 600, 25124, 5 : | $0... 0 
4 1945 e 2 
40200 . 5,0 Years, anſw. 0. | | | 
176 IK 
| Til 
485) 2425 Eli 
2425 i. 
| 
1 


ma Sr = 


= : 
Sg 
. 
24 
N Co ——— nel 7 hs _ tame — 
IA — — ns parrots Ir Co - r 
— EI 0 0 : 12 MS 9 
rr e ee eee n 
- KF o 5 — 


.- SIMPLE INTEREST: 


IT 8 the time will be equal to the number of E 
half — 2 if quarterly, the time will be equal to the number of quar. 750. 
terly paynients ; with the ratio and annuity proceed as before. 


E. 2. If an annuity of 2 gol. per annum, payable half. yeach, 
amounts to 162 3“. 153. at 3 per cent. what time was the payment 
; In this example, 42 = . x = 125, and r= = ,o15. 


Thenper theorem ft 6g — 2 . D x. 


Then 4 1623,75 X 2 2 132,8 c 132,8 2 Fo 


 125X,015 FB 5 


324765 . 17507168 , —66,1 = 5788795 ! Bs 
3,075 | 
| + 1—66,1=12 Half years, or 6 years, the time required, 


LXII. Of the Preſent Worth of Annuities, &c. 


HEN the annuity, rate and time are given, to find the preſent 
worth; or when U, T and R are given, to find P. Here rs re. 
preſents the preſent worth; U, T and R, as before. 


RULE. Square the time, and multiply the product by the ratio; to 
this add twice the time; then from the ſum ſubtract the time multiplied 
by the ratio, and let the remainder ſtand for a dividend. Next, multi. 
ply twice the ratio by the time, and add 2 to the product for a diviſor; 
laſtly, divide the one by the other, and multiply the quotient by the 

annuity, penſion, &c. and the product will be the pag worth. 
THEOREM oy: LENT Ab * r. N 
a N h N 

The 5 is toda obſerved here, for half.yearly and quarcly yn, 

as before-mentioned. 


ExAurIE 1. What is the preſent worth of 200. per annum, to con. 
tinue 6 years, at 5 per cent ? 


1 = . | . 6 23 
; * 2 5 b 05 = ro 
. 12 2 2. 530 ftr. 
505 | ; ; 2 
1,80 a „60 
3 3 
1,50 1 Diriſor 5 x 7 
- 12 
2,60)13:50(5,1923 | 


aue en, qe. 214% Auer. E. 2 
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E. 2. What is the preſent worth of a houſe, whoſe yearly rent is 


75ʃ. per annum, to continue 9 years, at 6 per cent? 


22323 Os N TREE + + 
k 9 3 „06 - ww ; 506 


81 254 e | 554 
| o6 7 5 * | -— ts 
« 4586 © e 16 OLE 
— 554. | 1 + 2 
. 4933 . 3 | 3,08 Diviſor 
＋ 18, 
Wie (7,24675 & 75 = = cabs ends = 1 105. 13d. Anf, 


E. 3. What is the preſent worth of 407. per annum, payable half- 
yearly, at 5 per cent. and to continue 6 years? 


I2 5 S ES =: 12 

12 5025 e 
4 „ 1 OO 
41% ˙ A wi 2 
720 | 500 
288 : | 3 | 
177%” A0 ons 


2.6027, 30 10,5 * 20 210. the 1d 


E. 4. What is the preſent * of 50l. per annum, payable quar- 
—_ at 5 per cent. to continue 6 years? 


7, 2000 N Rs 5 Diviſor 


2,6054, 9000(21,1 14 X 12,5 = aaa 263. CP Anf. 


When 


tt Yes —— NO ͤĩ —„V— — ä — —ͤ—4 


* WS ones —-—-— — — 1 
5 — af . 2 


366 Stu INTEREST. 


annuity, rent, &c. Or when PT R, wad ary to find U, 9 5 

RULE. Multiply the ratio by the time, and add 1 to the product for 
a dividend ; then multiply the ſquare of the time by the ratio; ſubtraq 
the product of the time and ratio, and to the remainder add twice the 
time for a diviſor; laſtly, multiply the quotient of theſe two number by 
twice the preſent worth, the produR will be the annuity, &c. 


rr +1 


tree —ir + 2X7 | 


— 


Exaur rr 1. There is an annuity of 6 years to come, ate to 


know the yearly value, when the prefent worth at 3 per cent. is 1360, 
105. 6d. | r oo _ % Mood DES af ax it »+ af 
In this example, : =b, r= oz, and þ = 1366,525, to find U, 
2 | 5 _6X,03+1 RE 
amn 6X6 503 6 XK 50 GK 2* * 
, 1,1 g 8 +4 F 
1366,525 K 2=—— X 2733,05 = 90914728 X 1759905 = 


„„ 5 
250l. the anſwer. 


' * Note, If the payments be half-yearly, take Z of the ratio, and 


multiply by four times the preſent worth; if quarterly 3 of the ratio, 


and multiply by eight times the preſent worth, and proceed with the 


time and ratio as before. 


what is the yearly income, when the preſent worth, at 3 per cent. is 
13751. 55 . . 2 4/9 ͤ bK 7 » 8 . , 
In this example, ? = 12, 7==,0153 and = 1376,25. 
| IH kk 2 20+ 
1376,25 X 4 = 250. os. 81d. the aſwer. ” 

E. 3. The preſent worth of an annuity, yable f arterly, for 6 
years to come, at 3 per cent. is 1380/, 175, 6 I defire to know the 
annuity ? EE Bat, _—. | 


In this example, * = 24, 7 = 0075, and g = 1386875. 


3 24 X 50% 1 
Then per theorem, = mmm 5 
. 5 = 24 X 30075 — 24 & z0o75 ＋ 24 X73 

1,1 ; 8 | 


* 11047 = 2501. the atfiver. 


X 


4 — 


52,14 = 
| When the annuity, preſent worth and time are giren, to find the 
ratio; or when U, P and T ate given; to find R; the ratio, 


P 


RULE. 


Dis 


at 6 
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RLE. Multiply the annuity by twice the time, from which product 
ſubtract twice the preſent worth, and reſerve the remainder for a- divi- 
dend; next multiply twice the preſent worth by the time, and reſerve 
this product; again, multiply the annuity by the ſquare of the time, from 
which ſubtract the annuity multiplied by the time, and let this remainder 
taken from the product laſt reſerved, be your diviſor. Laſtly, the quotient 
ariſing from the diviſion of theſe two numbers will be the ratio required, 


2 t f X 2 


te, 8 ; he 2 ; : : 

e 21-2 t —-21t > 
> to | 5 b 5 
5 | 


EXAMPLE. | At what rate per cent. will an annuity of 30. * pet 
annum, to continue 10 years, produce the preſent worth of 2 50. 68. Bd. 


. Then 2263, lieg, 1 £4 on hs 2 
222 {2281201 199-3 \ See diviſion of reperends. 


XIO =. 
3 2035,5)8840(,04343=R=44:75.114.anſy 
XI tt. 31444. | 2 
3050 tt. = 698 
ind —305 = tu. 610 
toy 274 11 —— 7x, 88 
the 5006, 6 = 2 ts N Ts 81 
Diviſ. 2261, 7 
ie ; 5 9 
is And 500, 6 = 2 5. I 
Alſo 610,0 = 2 7, Gs 
Dividend 109,3-= 2p — 2 *%. 
When the payments are half. yearly, or quarterly, proceed with the 
| annuity and time as before directed, and the quotient will be the anſwer 
6 li. e.) if for half-yearly, the quotient will be half the ratio, and if for 
the quarterly, a fourth part of the ratio. e 18 
When the annuity, prefent worth, and ratiò are given, to find the time; 9 
er when U, P and R are given, to find 7. VCC ö 
1 THEOREM 16. — f= T7. 
| ru 4 * +5. En | #4 
_s ExaneLe, In what time will 71. per annum pay à debt of 1 200. $5, | by 
aS per , oY en ENS it 
. In this example, . r = 506, and þ = 120,4, to find T. | 


21, Firgz 


2 5 


SIMPLE INT ERES r. 


Firſt .- —— — 240, 8 — 2 þ. 1,03 = 4 Fo 1 
r e 23872. 103 2 42. Not 
And ne ac * 2 3414 wy 1 9) 309 | farthu 
E265 3 344 The 
From which take - - 33,3 = 2 10333 and e: 
Is 7 „ 27 5 | for an 
To the' remainder «3,00 == 1 ee | 1,0677 = 4 XX, reaſon 
PETS $522 3 400 Bias F. =) wu BG ; art, 
Add unity = - 1 = ÞF1 | | in & 
| . _ 2 . 8 ſti 
The ſum is BT 2,06 — 3 T1 = by ſubſtitution; Kar 
Then 1,03 = FIX» : 
And - - - - - 150672 4 X Xo 
Again „2 rr. 
my OS . 2 5 RL 
And. - - - « $7338 Re 
2 : ; 2 5 xx t0 thi 
Then I = £4 again 
To which add - - 1,03= Z. | 
The ſum is - - - 24,99= 25 Nearly the time, anſwer, 
When the payments are half-yearly, or quarterly, proceed with the 
annuity and ratio as before, the quotient will be the number of payments. 
A TABLE, Shewing the INTEREsT of any Sum of MONEY, from a MILL Io to 
ES Pov xp, for any Number of Days, at any rate of INTEREST. 1 
Sum. : F %%% TTT 7. 
100000002739 14 6 0,99||[10000[27 7 11 1, 37 looo 5 5 3,15 
900000 2465 15 © 3, 29 9000/24 13 1 3, 23 90/0 411 5% 
| 8$00000|2191 I5 7 1, 59 8000[21 18 4 1,10 80 o 4 42,41 
| 700000|1917 16 1 3,89 700019 3 6 2,96|| 7ojſo 3 10011 
6000001643 16 8 2,19j] 6000118 8 9 0, 82 6000 3 3 181 | 
500000{1369 17 3 0, 49 500013 13 11 2,58 5oſo 2 8 3,51 Ai 
4000001095 17 9 2,95 — 2 19 2 , 5 400 2 2 1,21 FO 
300000| 821 18 41, 9 f 3000 8 4 42,41 30/0 1 72, 90 Q 
200000 547 18 10 3, 40 2000] 5 9 7 , 7 200 1 1 060 Iren 
I00000| 273 19 5 1,70 10000 2 14 9 2, 14 1000 o 6 2, 30 the d 
| goooo| 246 11 6 0, 32 900] 2 9 3 2,12 gfo © 5 3,67 rive 
| 80000] 219 3 6 0, 96 8oo| 2 3 10 0,11 .8jo © 5 1,40 13 
70000] 191 15 7 1,59 Joo 1.18 41, 10 70 o 42,41 he'd 
; Goooo| 164 7 8 , 22 600 1 12 10 2,80 6/0 0 3 3,76 eithe 
50000] 136 19 8 2,85 roof 1 7 4 3,70j] 50 0 3 15 Fay 
| 40000| 109 11 9 1,48] 40o| 1 1 11 0,50 40 © 22, 52 wat 
| 3oooof 82 3 10 , 110 300 016 f 1,40 3jo © 1 3,80 
20 54 15 10 2,74 200| 0 10 11 2, 30 20 0 1 1,26 If 
| 10000, 27 7 11 1,37 100 © 5 5 3,15 io o © 2,63) ee 
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Nate, The decimals in the foregoing table are 100th parts of LE 
farthing | 7 "1:4 Þ 
The deſign of tables of intereſt (both ſimple and compound) is caſe 
and expidition in _ calculations; and the rules expreſſed in words 


ſor anſwering que | 
reaſon not eaſily underſtood ; the operations themſelves are, for the moſt 
part, very laborious ; for which reaſon I have thought proper to inſert 


this and the following tables of ſimple intereſt, by the help of which all | I 


| queſtions relating thereto may be quickly reſolved, that fall within the 
compaſs of the tables. es 


| . ee of the preceding Table. 
RULE. Multiply the ſum by the number of days, and the product 
thereof by the rate of intereſt per cent. then cut off the two laſt figures 


to the right-hand, and enter the table with what remains to the left, 
againſt which numbers collected, you have the intereſt for the given ſum, 


ExAurLZ. What is the intereſt of 1001, at 5 per cent for 365 days? 
Number of days 365 | | 


X 1007. Sum | | * 

2 - 36500 | 
he | X 5 Rate per cent. 
s. 18250 
* 8 „ 
* Then, in the table, againſt 1000 is 2 14 9g 2,14 
| 800 2 3 10 0511 
5 | e 
8 ; . NT 
# 1825 J. 50 o 0,00 Anſwer, 
a And in the ſame way may the intereſt of any other given number of 
7 pounds be found for any given number of das. | 
0 Queſtions where principal, annuity, amount, &c. are concerned, are ö 
likewiſe to be ſolved by the tables; for there are ſimilar numbers in 
* the tables analogous to thoſe given; and therefore having three terms 
l I given, a proportion or analogy muſt be made by the rale of three, he. 
5 tween the numbers given in the queſtion, and thoſe in the proper table 
1 for the ſame rate and time, in order to find the fourth term, which is 
| eitter the thing itſelf which is ſought, or it will ſhew it by the table, 
; And as 1 is commonly a term in the proportion, the queſtion will ge- 
5 nerally be ſolved by multiplication or diviſion. 
26 If any thing is wanting to make the proportion, or to carry on the 
53 Proceſs, it muſt be found from what is given in the queſtion, 
9 5 21.3 | » 


TABLE 


—- #2. 7. a> 
5 — * * 
e RIA 


10ns of intereſt are tedious and intricate, and the | I's 


| 
2 
| | 
| 
7 4 
6 
| 
| 
| 
' 
4 
% | 
- 
1-8 


F- 


260 ] 


TABLE 2. Of the Amount of 1L. for YEARS, at StMyPLz INTERSST, 

. Years |. 3 Þ Per Cent. 132 Per Cene. | 4] Per Cent. * 41 Per Cent. Percent 
1 J 1,03 1,035 1,04 1,045 1,0% 

Ju 1,06 1,070 . 1,08 1,090 1,10 
1 1,9 1, 105 15,12 1,135 1181 
4 1,12 1,140 1,16 1,180 1,20] 

18 1,18 15175 1,20 I,225 1,25 
"i 1,18 1,210 1,24 1,270 | 1, 30 
| 7 | 1,21 1,245 1,28 1,315 1,35 
1,24 -- 1,289 1,32 1,360 1,40 | 
9 1,27 1,315 1,36 1,405 1,45 | 
10 1,30 1,350 | . 1,40, 1,450 1, 50 
1 1,33 1,385 wet. 1,495 Iz55 
12 | . 1,36 1,420 1,4 1,540 156 
8 1,455 1,52 1,585 ] 1,65 
„ „ 1." "2,400 | bo$6 1,639 | %, 
15 1,45 1,525 1,60 1,675 1.75 
16 1,48 1,550 1,64 1,726 1,80 
7 1,51 1,595 15,68 1,765 1,85] 
IS. |. - -2o$4....4-. 1,630 1,72 15810 1,90 | 
19 1,579 \| 1,665 1,76 1,855 1,95 
20 1,60 1,700 1,860 1,900 2,00 
21 1,63 1,735 1,84 1,945 2,05 
22 1,66 1,770 1,88 1,990 2,10 
23 1,69 1,805 1,92 2,035 2,16 
24 1,972 | 1,840 1,96 - 2,080 2,20 
25 1,75 1,575 2500 2,125 2325 | 
26 1,78 - 1,910 2,04 2,170 2,30 
27 1,81 1,945 2,08 2,215 2,35 | 
28 1,84 1,980 25,12 2,260 2,40 
29 1,87 2,015 - 2,16 2,305 2,45 | 
30 1,90 2,050, 2,20 | 2,350 2,0 
1 1,93 2,085 2726 2,395 2,55 
32 1596 2,120: 2,28 2,440 2,60 
| 33 1,99 2,155 2,32 2,4882565 
34 2,02 2,190 | 2,36 2,530 2,0 
35 205 2,225 2,40 29575 2,15 
36 2,08 | 24,260 2,44 2,620 2,80 
$94 at 2,295 2,48 2,665 2,85 
38 2,14 2,330 2,53 2,710 2,90 
39 2,17 2,365 2,56 2,755 2,95 
40 2,20 2, 400 2,60 2, 800 3,00 
41 2,23 2,435 2,04 2,845 3705 
42 2,26 2,470 2,68 2,890 35710 
43 229 ( 2,935 3915 | 
44 2,32 2,540 2,76 2,980 3,20 
45 2,35 2575 2280 3,025 . 
50 2,50 2,750 3100 3,250 3x59 4- 
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SIMPLE. IN TERES r. 261 
Uſe of the foregoing Table. 


EXAUrLE 1. If 250), be put to intereſt what will it amount 8 

21 years, at 4 per cent ? | _— 
Firſt by table 1, the amount of 17. fog 21 years, | at 4 per cent. bs 

1,84 ; then ſay, | 


] 


bn 


l 


} 

) 

J 

6 | "6 "©: 

2 Prin, | 21 9 7? Fi 
di 1 „ 8 4 

x B oy | 42 

| 1 N I 

| 9200 þ 

369 if 

; | EIA . 460,00 the em u bel. G. Þ if 

. | .. What principal, put out for 21 years will amount to 660. pls 

| ; at 4 per cent ? _— 
: Firſt, by table 1, the amount 4 11. is I 58 for the A time Tas = 
43 rate; 5 ſay, 5 

| Amount. Prin. Amount. 5 
„ 221460 15 
ee gol. the principal required, F 
1 
920 Ly 
| 920 

| 0 

| E' 3. At what rate of fimple intereſt will 2507, amount to . in 

21 years ? . 6 

| Prix. 1 Prin. 

: By table iſt ſay, If _ * "__ 5 4 

1 | | 8 

| 2 gebe the amount of 1/. which 

| 250 being ſought for againſt 

21 years, you find in the 

| 2100 column under 4 per cent. 

2000 the rate of int. required. 

| 1000 

| 1000 

© 

be TABLE 


E -.-]- 


TABLE 2. The Auount of L. Anwuity for YEARS, at 


SIMPLE INTEREsT, 


Fears. | 3 Per Cent. | Per Cent. | 4 Per Cent. | 44 Per Cent, | 5 Per Cent. 
| F 1,00 | I ,000 I,00 , 1,000 | | 1,00 

2 2,03 2,035 2,04. 2,045 | 2,05 | 
3 3509 3,105 3512 r 

4 4,18 | 4,210 424 42270 4,30 
8 5530 55350 5740 55450 5550 
6 6,45 6,525 | 6,60 6,675 6,75 
7 773 75735 774 11945 8,05 
8 8,84 8,980 95,129,260 9,40 

9 10,08 10,260 | 10, 44 10,620 | 10, 80 
10 11935 | 115575 11,80 12,025 | 12,25 
11 12,685 | 12,925 13,20 133475 13,75 
12 [ 13,98 14,310 I 4,04 14,970 15,30 
13 15,34 15,730 16,12 16,510 |} 16,90 

.14 15,73 17,185 17,64 | 18,095 | 18,55 | 
15 | 18,15 | 18,675 19,20 | 199725 20,25 
16 [| 19,60 20, 200 20,80 21, 400 22,00 
17 21,08 21,760 22,44 234130 23,80 
18 22359 | 23,355 24,224,885 25,65 
19 24213 24985 25,84 26,695 27255 
20 25,70 26,6560 | 27,60 28,550 29,50 
21 J 27,30 | 28,350 29,40 30, 450 31,50 

1 22 28,93 30, o8 5 31,24 | 32, 395 33,55 
23 30,59 31,855 33,12 34,385 35565 
TP 32,28 | 33,660 35,04 | 36,420 37,80 
* 34, 35, 500 37,00 | 38,500 40,00 
256 | 35975 | 37-375 | 395009 40,625 | 4225 
„) pP 41904 | 429795" |} 4#iyh5 
28 | 39,934 | 41,230 | 43,12 | 45-010 | 46,90 
29 41,18 43,210 45,24 47,270 49,30 
„ -4Þ05 4552275 4 47340 49575 51.75 
31 44995 47,275 | 49,60 57925 | 54923 
32 | 46,88 | 49,360 | -51,84 | 543320 | $6,80 
33 J 48,84 51,480 54,512 56,760 59, 40 

34 | 50,03 537635 56,44 59,245 62,05 | 
35 | $2485 | $5,525 58,80 61,775 64,75 
2 54990 | $58,050 61,20 64,3570 - | - 67,50- 
37 56,98 | 60,310 63,64 66,970 70, 30 
38 |] 59,09 62,605 . 06,12 | 69,635 73,15 

39 61,23 | 64,935 68,64 [ 725345 76,05 | 
40 63,40 67,300 71,20 75,100 79,00 
4 14,70 79,650 84,60 | 89,550 94,50 
1 86,75 92,875 99,00 | Tog,125 111,25 
* 89,25 95,625 102,00 Io8,375 114,75 
52 ][ 91,98 98,410 105,04 | 111,670 118,30 
53 94,34 | 101,230 108,12 115,010 121,90. 
| 3*. {| 96,93 104,085 111,24 | 118,395 125,55 


will 


ce! 


SIMPLE INTEREST. - 863 
Uſe of the foregoing Table. 
ExAMPLE 1. If 320ʃ. yearly rent be forborne for 12 years, what 
will be in arrear at that time, at 44 per cent? 


By table 2. the amount of 11. annuity for 12 years, is 14,97 ; 


Ann. Amount, Ann. 
Then ſay, 1 145,97 wy 320 
| | 320 


29940 
4491 


Anſwer" 4790, = 47900. 85, the atrear: 


E. 2. In what time will 3to/. yearly rent amount to 4790, ll. at 
47 per cent? 


_. * | Rent. 
n SIR ds | 5 


| | 320)4790,4 14497 the amount of 11. an- 
nuity, which being found in the column under 4+ per cent. in table 2d, 
ſtands over-againſt 12 years, the time ſought, 


3 6400. yearly rent be forborne 24 yeats, what will be in 
arrear at that time, at 5 per cent ? 


The Amount of 17. annuity for 24 years, in the table, is 37,8; 


= Anu. Amount. Ann. 
S 12” 
1512 
2266 


Anſwer 24192,0 the arrear ſought. | 


E. 4. In what time will 640/. yearly rent, amount to 24192. at 
cent? 


Nes Anount. Nen. 
As Gas 5 ONE = 2 1 


| 640) 24192 37,8. the amount of 1 an- 
nuity; which being found in the column under 5 per cent. in the table, 
ſtand n 24 years, the time ſought. 


| 1 $ 5 5 TABLE 


4 
1 


r 


-——— & - 


f - = ] 
TABLE 3. w Drotount of 1L. for DAYS, at tbe rate of 37 3 4 4, ang 


5 per cent. per annum. 


89 x 


Days 
5 


1 8 8 0.05 GKS 


9 


ö 


44 Per = | 


— 


* 


3 Pe- Cent, | 3& Per Cent. | 4 Per Cent. 5 Per Cent, 
"Is APY er 3 . : 
,0000822 | ,0000959 | ,o001096 | ,0001233 | ,0001370 
50001644 | ,0001917 | ,0002191; | ,0002465 | ,0002739 
,0002465 [| ,0002876 | ,0003287 | ,0003679 e 
„0003287 | ,0003834 | ,0004.382 | ,0004929 | ,0005477 
,0004108 10004792 | 20005477 „0006161 | ,0006845 
,0004929 | ,0005750 | ,o006571 | ,0007392 | ,0008212 
,0005750 | ,0006708 0007665 | ,0008623 | ,0009580 
„0005571 | ,0007666. | ,0008759. | ,o0009853 | y0010947 
,0007392 | ,o0008623 | ,ooog9853 | ,0011084. | ,0012314 
4. ,0008212 | ,o009580.| ,0010947 | ,0012314. 300 13680 
„0016411 [, 0019141 | ,0021870 | ,0024597 | 0027322 | 
0024597 -| ,0028685 | ,0032769 ,0036850 | ,0040928 
L»003270Y | ,0038210 ,0043644 „0049073 0054496 | 
„0040928 ,0047716 | ,6054496 | ,0061266 | ,0068027 
0049073 | ,0057205 | ,0005234 | ,0073429 50081522 
50057205 | 20066676. |.,0076128 .| ,o0085563 | 0004980 
,0005324. | ,0076128. | ,0086909: | ,0097667' | ,0108401 
,0073429 | ,o085563 | ,0097667 | ,010974t | 0121786, 
0081522 | 90094980 | ,0108401 | ,0121786 | ,0135135 
4 ,o089601 | ,0104379 | ,0119112 |:,0133802 20148448 
,0097667 | ,0113760 | ,0129800 | ,0145788 | ,0161725 
30105720 | ,0123123 | ,0140465 50157746 50174966 
50113760 0132468 , 0151006, 0169674018877 
„0121786 0141796 0161725 , 0181574020134: 
„0129780 | ,o15r106 | ,0172321 | ,0193444 | 021447] 
,0137801 | y0160399 | 0182894 „0205286 50227577 
„0145788 , 0169674 | ,0193444 | ,0217100 | ,024064? 
50153763 | ,0178932 | ,0203972 | ,0228885 | ,0253672 
| 0161725 | ,o188172 | ,0314477 50240642 ,0266667 
50169674 ,0197395 0224960 | ,0252370 | 50279627 
,0177610 | ,o0206601 |,0235420; | ,0264070 | ,0292553 
| 20185534 | ,0215789 | ,0245858 | ,0275743 | 0305445 
150193444 | ,0224959 | 20256273 ,0287387 | ,0318302 | 
{0201342 0234114 50266667 ,0299003 | 50331726 
0209227 | ,0243251 | 0277038 | ,0310592 50343915 
| 0217100 | ,0252370 | ,0287387 | ,0322153 50356671 
„0224950 { ,0261473 | ,0297714 | 0333686 0369393 
,0232807 | ,0270558 ,0308019 | ,0345192 | ,0382082 
T 50240642 278387 7 „0318302 0356671 0394737 
50248464 „02886 „0328564 [50368122 20407357 
0256273 52297714 ,0338804 | ,0379547 | 20419945 
,0264070 |. ,0306732 } ,0349022 | 50390444 . 30432503 
„0271855 | ,0315734 | ,0359218 | ,0402314 20445026 
| ,0279627 | ,0324718 | ,0369393 | ,0413657 | ,0457516 
,0291262 2338164 | | 20384615 „0430622 504761901 


— 


SIMPLE INTEREST, 
The Dye of Table 3, of Diſcount. 
ExAMPLE 1. What is the diſcount of 837. 105. for 200 days, 
at 4 per cent? In the table, under 4 per cent, and againſt 200 


days, 1s is 50214477 
| X 83, 5 Principal ſum 


1072385 
643431 

1715816 | 

5 — 4. 5. . 
Anſwer 1, 79088295 = 1 15 3 


E. 2. What is the diſcount of vol. for 1 year, at 5 percent? 
In the table under cent. and 
againſt 365 — | E J. 04619 
Which malciplic by the ſum -<- 100 . 
Z 14. Fo d. 
Anſwer 4,7619 = 4 15 24 
Now the intereſt of 100ʃ. for 1 year, at en, is 5 oo. 


The difference of Diſcount and Intereſt is - © 4 94 


Whence (as I obſerved in ſection XX.) it is evident, he who allows 
intereſt for diſcount, wrongs himſelf conſiderabiy. 


E. 3z. What is the diſcount of 84627. at 3 per cent, for a year ? 


The diſcount of 11. for 365 days, at 3 * 
cent. in the table, is : [OY 
Which ire by the e principal fum - 8462 


582524 


12 2 
11 

; 23 30096 
ANC INE Le 4. 
Anſwer 246, 4559044246 * 


Note. This table of diſcount is perfectly true for all the days ex 
preſſed therein, and is ſufficiently exact for any uſe. None but a table_ 
of diſcount for every day, can be perfect; becauſe every day's Gifcount * 
differs, being till leſs, as the number of days increaſe. 


— If the number of days be a mixed one, reſolve them 1 into pure 
A 1s. 


2 


vp > Gola Sos Fo W>— oe SENT — 
F * a CS 1 * * 4 
4 * — > 9 1 $ 1 1 _ p — — W by 
* Lo F _- -_ 4-4 I. 3 4 "4 wore At ak mY = 4 a. n * 0 — 0 5 "IX . — 4 
TR p "Ep K 4 n 3 [OE : n 1 5 2 
9 _ * _ a — 8 * 
— — PE ITE e 758 * ASIC VR ade >" Aid Hae 88 Len 5 
— ] ³ mü2 CCCRICGSCEE re — — — Yes 1 2 * . 
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_ SIMPLE INTEREST; 


A new and conciſe method to caſt vp the Intereſt of any ſum of money, 


at * rate per cent. 


8 = a 

31 | 10428 

5 4+ 1 9125 

For 41 þ per cent. divide by 4 8111 

| 5 | 7300 

6 6083 

| 7 $214 
RULE 1. Reduce the principal money into pence. 


2. Multiply thoſe pence, by the days the money 1s at intereſt, . 
3. Divide the laſt product by the number in the Table ſtanding 31 
againft the rate of intereſt, and the quotient is the intereſt i in pence. | 


ExamPLE 1, What is the intereſt of 342/. 125. 6d, for 40 *. at 


al. per cent? 
NVC 
"hs : 342 
5 et 
6852 
12 


82230 
| 40 


71, per cent. = 


16080 
15542 


4380 


N Le 9 
by 5214) 3539200 ( 639: 12 
31284 3 


1% 
12 6 


6 Anſwer. 


E. 2. What is the intereſt of 100/, for 365 . at t 44 per cent? 


: | 100 
85 8 ; 20 : 


— — 


2000 


har; bt 3 * * Q Y * 
— 2 - * y I 
| 1 . : a . \ 
* * * 0 * * * 


— 1 


120000 


144000 
72000 


ö 4. 


411. per cent. by $111)8760000 1080 = 4 10 Anſwer. . 


wy, 


S af 


COMPOUND INTEREST. On I 
. 3. What is the e of — for 100 _ at 5 per cent? 
£o 


300 
20 


qe 
72000 
100 


d. Le 5. 


| FA | 
4l, per —— . 7200000 (591 =2 9 32 Anſwer, 


60830 
111700 
109494 

22060 

12166 


9894 


E. 4. What is the ietereſt of 100007. for 48 days at 5 per Cent? 


Firſt 10000/, = 24000004. X 48 days = 115200000 ＋ 7300= 


153004. = 63/. 155. 03d. Anſwer. 


Note. The conſtru8tion of the preceeding Table is 8 
As 100: 365 :: 5 : or any other rate, to the fourth term; 


Or as 100: 73 :: 1, that is F 73, and 5 05 1. Hence de 6 
5 | 


* third terms will always admit "of the ſame viations. 
See Nore. Section XVIII. Page 124 in ſimple intereſt. 


LXIII. COMPOUND INTEREST. 


\ \ [HAT compound intereſt is, I have already ſnewn in ſection XIX. 
Page 125. 1 
"RULE. Multiply the principal by the amount of 17. at che given 


rate per cent. as often as there are numbers of years; the laſt product is 


the amount, from which if you: ſubtra& the princial, the remainder 


will by Gn intereſt, 


2 M 2 5 2 | Ex Aur rr 


. 

7 2 2 
. 
ern 


* „ 1 Lit 
oat as artery. 
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1 
| 
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ExanyLs 1. What is the 
compound intereſt of 2217. for. 
borne 3 years, at 5 per cent. per 
annum ? | 


Principal 5 — ol 221 


1105 
1 
Firſt year's amount 232,05 

| 1,05 


116025 
| 23205 

Secqnd year s amount 243, 6525 

1505 

12182625 

2436525 _ 

Third year's amount 255, 835125 

Principal 221”: 

intereſt = - - 3gobyorae= 


the following proportion, thus: 
As 1 
100 5; 106 8 


annum ? Principal Foo 
| og? 

2500 

500 


1,05 
2625 
ES fin, 525 
Second year's amount 551, 25 
. 8 Wes © 
275625 
| $5125 
3d year's amount 578,8 125 
1505 
| 28940625 
5788125 
4th year's amount 607, 753125 


(357. 160. 814. Anſwer 


The amount of 17. for one year, at any given rate, may be found by 


? 1,05 the rat. o at 5 per cent. 
E. 3. What is 3 


Firſt year's amount - 527,0 


2 COMPOUND INTEREST. | 


E. 2. What is the componnd T 


intereſt of 320/. forborne 4 years, a 
at 5 per cent. per annum ? ? table 
rincipal - 320 loga 
. to n 

1500 purp 

320 whe! 

Firſt year's amount = 336,00 ther 

. 425 
1580 

335 T 

2d year's amount ' 352,80 of 1 
CONES 1,05 the 
17640 1 

3528 1,0t 

3d year's amount 370,440 1 
; 1,05. | Il, 
185220 1 

37044 | the 

4th year's amt. 388,9620 my 
A — 


Intereſt 68,9620 =68/, 
(195, 2434, Anſwer, 


1,06 the ratio at 6 per cent, &c. 
* 1 at ä per 


607, 753129 


1505 


n 


3038765625 
607753125 _ 


gthyear samt. 638, _ 23 
1305. 5 


dee, 
63814078125 


6th y. amt. 670 04782031 25 = 
tefal 0 os. 111d, Anſ. 


Theſe 


nd 


l 


eſe 


4 


co OU INTEREST. 269 


Theſe examples being ſo eaſy to be underſtood, I ſhall omit givin 

any more, and proceed to ſhew the conftrution and uſe of 9 — 
tables, which are abſolutely neceſſary for thoſe that do not underſtand 
logarithms or algebra; and as nothing ſhall be wanting in this ſyſtem 
to make it comple, I have inſerted the fix following Tables for the 
purpoſes of compound intereſt, and continued each Table for 45 years; 
whereby any queſtion of e ae intereſt for the rates contained 
therein may be expeditiouſly anſwered. 1 5 


The Conſtruction of the following Tables. 


Table 1 is conſtructed by a continual multiplication of the amount 
of 1/. for a day, being the root of its amount for a year, extracted to 

The amount of 1/, for a day, at 5 per cent. being 1, 00 1336, then 
1,0001336 1,000 1336 = 1,000267 3, the amount for 2 days; and 
15000 1336 X 1, 001336 X 1,0001336 = 1,0004011, the amount of 
11, at 5 per cent. for 3 days, compound intereſt, &c. 


Table zd is conſtructed by involving the amount of 1/. for a year, to 
the power of the number of years; thus, the amount of 1/. for 2 years, 
at 5 per cent. will be 1,05 X 1,05 = 1, 1025; 1,05 X 1,05 X 1,05 
=1,157625 the amount of 17. for 3 years, at 5 per cent, &c. 


Table 3d is conſtructed thus, 1 = 1,05 = ,952381, firſt year's pre- 
ſent worth at 5 per cent. and „952381 ＋ 1,05 =,9070295, the ſecond 
year's preſent worth; and ,90703 — 1 _ „8638376, the third year's 
preſent worth ; and after the ſame method are all the other years in the 
| table found, to 45 years, incluſive. 


The 4th Table is conſtructed thus, take the firſt year's amount, 
which is 1/. and multiply it by 1,05 + 1 = 2,05 = the ſecond year's 
amount, which alſo multiplied by 1,05 + 1 = 3, 1525 = third year's 


amount, &c. 


% 


The 5th Table is conſtrued thus, divide 1 by 1,05 = ,95238, the 
preſent worth for the firſt year, which = 1,05 = ,90703, added to the 
firit year's preſent worth = 1,8 5941, the ſecond year's preſent worth; 
again ,90703 == 1,05 and -quotient, added to 1,85941 = 2,72324 = 
the third year's preſent worth, &c. | 


The Gth table is conſtrued thus, find the preſent worth of 1/. par 
annum in the 5th table, at the aſſigned rate and time, and divide unity 
or 1 thereby, the quotient will be the annuity that 1/, will purchaſe, at 
the ſame rate, for the ſame time. ä | 


TABLE | 


—_— 


COMPOUND INTEREST. 
TABLE. 1. The AmounT of Ons Pouxp for Davs. 


\© ona Own + wu N 1 


— "IS 


1 | : | 3 Per Cent. 38 Per Cent. 4 Per Cent. | 4 Per Cent. 8 Per Cent, 
1 — ——_—_ — — — ——— — 
4 if 1,0000809 | 1,000094.2 1,0001074|1,0001206 | 1,0001336 
= 1,0001619 | 1,0001885 | 1,0002149|1,0002412.| 1,0002673 
1 1, 002429 1, 0002827 1, 00032241, 003618 150004011 
1 , 003240 1,0003770 |. 1 ,0004299/ 1,0004834 Þ: 1,0005348 
-4 4 1,0004050 | 1,0004713 | 1,0005374|1,0006031'| I,ooobbs; 
# +4 | 1,0004860 | 1,0005656 | 1, 0064491, 007238 1,000802; 
$54 | 1,0005670 | 1,0006600 | 1,000752411,0008445 | 1,0009361 
: 4 4 1,0006480 1, ooo 542 1, ooo 86001, ooo9652 1, oo 10699 
— 1,0007291 | 1, 008486 1,0009675|1,0010859 1,00 1203) 
* 1,0008101 | 1,0009429 | 1,0010751][1,0012066 |. 1,0013376 
f 6 1,0016209 | 1,0018867 | 1,002151311,0024148 | 1,0026770 
4 f 1,0024324 | 1,0028315 | 1, 03228801, 036243 1, oo40182 
2 1,0032445 | 1,0037771 | 1,0043074|1,0048354 | 1,0053611 
#4 1,0040573 | 1,0047236 | 1,0053871|1,0060479 1,006705g| 
LS | 1,0048708 | 1,0056710 | 1,0064680|1,0072618 | I,oo8052; 
1 1,0568491, 0661931, 00755011, 084773 1,0094009 
1 1,0064996] 1,0075685 | 1,0086333]1,0096942 | 1,0107511 
1. 1,0073151 | 1, 085186 1, 00971771, 109125 1,0121031 
* 1,0081311 | 1,0094696 | 1,0108033|1,0121324 | 1,01345 
F 1,0089479 | 1,0104214 | 1,0118990[1,0133537 | 1,014812; 
+ 1,0097653 | 1,0113742 | 1,0129779|1,0145765 1, 0161699 
4 | 1,0105834 | 1,0123279 | 1,0140670, 0158007 | 1,0175291 
* 1,0114021 1,0132825 1,0151572[1,0170265 1, 0188902 
13 1, 122215 1,0142379] 1,0162487 1,0182537 1,0202531 
1.80 1,0 130415 1,0151943] 1,0173412 10194824 1, 0216178 
EE 1,0138623 } 1,0161516 1,0184350{1,0207126 | 1,0229843 
12 1,0146837 1,0171098 1, 01952991, 2 194421, 024357 
38 1,0155057 | 1,0180689 | 1,0206261|1,0231774 | 1,0257228 
4 | 1,0163284 | 1,0190238 | 1,0217233]1,0244120 | 1,0270949 
4 1,0171518 | 1,0199897 | 1,0228218|1,0256481 | 1,0284658) 
7 1,0179759 | 1,0209515 | 1,0239215/1, 0268858 1,0298444 
5 1,0880061, 02191421, 02502331, 0281249 1, 0312219 
4 1,0196260 1,0228778 1,0261243 1,0293655 1,0326013 
by | 1,0204520 | 1,0238424 | 1,0272275|1,0306076 | 1,0339825 
" 1,0212788 | 1,0248078 | 1,0283319|1,0318512 | 1,0353650 
3 1,0221062 1,0257741 |, 1,0294.375|1,0330963 | 1, 036750 
= 1,0229342 1,0267414 | 1,0305443|1,0343429 | 1,0381373 
5 1,0237630 1,0277096 1,0316522 1.035590 [1,0395259 
3 1,0245924 | 1,0286786 1, 03275141, 368406 1, 409164 
. | ] 1,0254225 | 1,0296486 | 1,033871711,9383917 1,042 3087 
3M 1,0262532 | 1,0306195 | 1,03498321[1,0393444 | 1,0437029 
q | 1,0270847 | 1,0315914 | 1, 03609601, 405985 1, 0450990 
1 1,0279168 1,0325641 1, 03720991, 418542 1,0464909 
B45 1,0287495 | 1,9335378 | 1,0393250{1,0431114 | 1,0478907 
4 0 7,0590900 | 1, 3 5 1,0400000| 1,9450000 | 1,0500000! 
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TABLE 2. The AmounT of Ons Pound for YEARS. 


SS SFS = 00 ow owm+ wn = 'S 


3Per Cent. 


150 300000 


1,0609000 
1,0927270 
1,1255088 


1,1592740 


1,1940523 
152298738 
1, 2667700 


1,3047731 


153439163 
1,3842338 
1,4257608 


1,4685337 


5125897 
„5579674 
1,6047064 


1,6528476 
1,7024330 
1,7535060 


1,8061112 


1,8602945 


159161034 
1,9735865 
2,0327941 
2,0937779 


2,1565912 
2,2212890 
2,2879276 


2,3565655 


2,4272624 
2, 5000803 
25750827 
2,6523352 


257319053 
2,8138624 
2,8982783 


2,9852266 


30747834 
3, 1670269 
32620377 
3,3598989 


3,4606958 | 
35645167 


3,67 14522 


37815958 


— — 


” 


38 Per Cent. 


1503 50000 
150712250 


151087178 
151475230 
151876863 
12292553 
12722792 
1,3168098 
1, 3628973 
1,4105987 
1,4599697 


1,5 110686 


1,5639560 
1,6186945 
1,6753488 
1,7339860 
157946755 
1,8574892 
1,9225013 
159897888 
2,0594314 


21315115 


2,2061144 
2,2833284 


2,3632449 


2,4459585 
2,5315871 


2,6201719 
2,7118779 


2, 8067937 


2,9050314 
350067075 


3,1179423 


3,2208603 


353335904 
3,4502661 


3,5710254 


3,6960113 


3,8253717 
3,9592597 
40978338 
472412579 
4, 3897020 
4,5433416 
1 497023585 


— 


f 


2,4647155 
2, 5633042 


* 


— 


— 


— 


1, 400000 


1,1248640 


1,5394541 


3,5080587 


5,6165150 


4 Per Cent. 


1508 16000 


151698586 
152 166529 
152653190 
153159318 
15368 569 $-- 
1,4233118 
1,4802443 


1,0010322 
1,6650735 
17316764 
1, 8009435 
1,8729812 
159479005 
2,0258165 
2, 1068492 
2,1911231 
252787681 
2,3699188 


256658363 
2,7724697 
2,8833685 
2,9987033 
3,1186514 
352433975 
353731334 


356483811 
3,7943163 
3,9460889 


431039325. f 


472680898 


44388134 
4,6163659 


4,8010206 


4,9930614 
5,1927839 
554004952 


; 


45 Per Cent. : 5 Per Cent, 


I,0450000 
1,0920250 


1,1925186 


1,2461819 | 


1, 3022601 
1, 3608618 
1,4221006 
I,4860951 
„5529694 


1,6228530 
1569588 14 


157721961 
58519449 
„59352824 


2,0223701 


2,1133768 
2,2084787 


2, 3078603 


2,4117140 
2,5202111 
2,6336575 20 
2,7521663 
258760138 
350054344 
3,1406790 
3,2820095 


3,4296999 
3,5840364 


3,7453181 
39138574 
40899810 


4,2740301 


44563615 
456673478 
438773784 


550968604 


884. 1756 


5,3262192 
$,5658990 
$,8163645. 
6,78 1009 
6,3516154 
6,6374381 
6,9361229 
22482484 8 


1,0 500000 
1, 102500 
115762 50 
15215 5063 
152762816 
153400956 
15407 1064 
154774554 
1,5513282 
1,6288946 
157103393 
157958563 
1,8156491 
1,9799316 
2,0789282 
2,1828746 
2,2920183 
2,4066 192 
1 
2,6532977 
2,7859626 
2,9252607 
3,0715238 
3,225 1000 
3,3863549 
3,5556727 
3,7334563 
3,9201291 
441161356 
43219424 
4,5380395 
4,7649415 
5,0031885 
5,2533480 
955160154 
57918161 
6, o8 14069 
6,3854773 
6,7047511 
750399887 
753919881 


CI 


— 


77615875 
8, 1496669 
8,5571503 
$,9850075| 


: TABLE 


COMPOUND INTEREST. 


TABLE 3. The PzzzenT Won ru of Ons Pound for YEARS. 


4 
— 


— 
. 


I Per Cent. | 


[3% Per Cent. | 4 Per Cent. Ae Cent. | 5 Per Come. 


[# 


\O Ow Own + uw N - 


"= 


”—— 


9708738 
59425959 
9151417 
58884870 
„8626088 


58374843 


58130915 
7894092 
57664767 
57440939 
37224213 
„7013799 


„6809513 


„6611178 
„6418619 
6231669 
„6050164 
5873946 
5702860 


35536758. 


»5375493 
,5218925 
,5066917 
»4919337 
4776056 
4636947 


4501891 


54370768 
4243464 
„4119868 

3999871 
73883370 
3770263 
„3660449 


5 53553834 


53450324 
3349829 
„3252262 
53157536 
„3065 568 
52976280 
„2889592 
92805429 
,2723718 


„9661836 
59335107 


| 29019427 


„8714422 
28419732 
58135006 


57859910 


57337710 
„70891 88 


56849457 


„6617833 
6394040 


56177818 
5968906 


55767059 
55 572038 


55383611 
„5201557 
„5025659 
54855709 


1506 
54532856 
54379571 
54231470 
54088378 
53950123 


53816543 


„3687482 
3562784 
3442304 
53325897 
3213427 


„3104761 
52999769 
2898327 


„2800316 
„2705619 


52614125 


52525725 


52440314 


52357791 
52278059 
52201023 


79615385 
9245562 
58889964 
58848042 
„8219271 
57903145 


57599178 
57594116 


7306902 
„57025867 
56755642 
56495809 
56245971 
56005741 
„5774751 
5852645 


„5339082 


55133733 
„4936281 
14740424 
,4563870 
4388336 
54219554 
4057263 
53901215 
3751168 


53606892 
„3468 166 


53334775 
532065 14 


53083787 
„2964603 
2850579 


22740942 
52635521 
52534155 
„2436687 


52342969 


2252854 
„2166206 
„2082890 
52002779 
51925749 
„1851682 


1780464 


9569378 
9157299 
58762966 


58385613 


58024511 
N 
573482 

— 
56729044 
56439277 
56161987 
5896639 


75642716 


55399729 
55167204 


24944693 


4731764 
54528004 


54333018 
54146429 


3967874 
53797009 


3633501 
53477035 
52953028 


53327306 
53184025 
30469 14 
52915707 
52790150 
52670000 
52555024 
22444999 


32339712 


2238959 
2142544 
520 50282 
1961992 
51877504 
1796655 
51719287 
71645251 
51574403 


„1506605 
51441728 


37462154 


„5568374 


| 25050679 
54810171 


53768895 


| "1168613 


59523810 
29070295 
58638376 
58227025 
57 835262 


57106813 
55768394 
56446089 
6139133 
55846793 


35303214 


54581115 
„4362967 

„4155207 
5395730 


53589424 
3418499 
53255713 
3 3100679 ö 


52812407 
2678483 
52550936 
52429463 
52313775 
52203595 
2098662 
„1998762 
1903548 
"1812903 
51726574 
1644356 
1886054 
51491479 
„1420457 
1352816 
"1288396 
11227044 | 


51112965 


2644386 


52126594 


711984 


4379544 


TA 215 


= 
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TABLE 4- The AMouNnT of Ons Pounv per annum, or ANNUITY, for YEARS. 


— 


— — 
— O \S 


23 
24 


26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


38 
39 
40 
41 
42 
+3 


Per Cent. 
— ——_— 


37166 


33 Per Gent. 


4 Per Cent. 


47 Per Cent. 


5 Per Cent. 


1, 0000000 
2,0 300000 


3,-0909000| 


4,1836270 
55309 1358 
6,4684099 
756624622 
8,8923360 
10, 1591061 


1154638793 


2,8077957 
14, 1920296 
15,6177904 
17,0863242 


20,156881 3 
21,761 5877 
2334144354 


26,8703745 
28,6764857 


32,4528837 
34442604702 
36,459264.3 
38,55 30422 
4, 7096335 
429309225 
4552188502 
475754167 
50,0026782 
$2,5027585 
5550778413 
577301765 
60,4620818 
03,2759443 
11742226 
991594493 
12,2342327 
754012597 
13,6632975 
$2,023 1964 
$5,4838923 


'+4 


892.7798614 


89,0484 191 


1351419919 


18,5989 139 


25. 1 168684 : 


30,5367803| 


92, 6073713 


10000000 
2,03 50000 
3,1062250 
442149429 
5,3624659 
6,5501522 
17794075 
9,0516866 
10, 3684958 
11,7313931 


14,0019616 


16, 1130303 


17,6769864 
19,2956809 
20,9710297 
22,7050158 
24,499691 3 
26,3571805 
28,2796818 
30, 2694707 
32, 3289022 
34,4604137 
36,6665 282 


38,9498 567 


41,3131017 
43, 590602 
46,290627 3 
48,9107993 
5$1,6226773 
5454294719 
5773345025 
60, 3412101 


63,4531524 


66,6740127 
70,0076032 


7354578693 


770288947| 


80, 7249000 
84,550 2778 
88, 5095375 


96, 8486293 
1012383313 


59, 3283352 


1, 000000 


250400000 

3,1216600 

4,2464640 

554163226 

6,6329755 

778982945 

952142263 
10, 5827953 
12,006 1071 
13,4863514 
15025805 5 
16,6268377 
182919112 
20,02 35876 
21,8245311 
23,0975124 
25,6454129 
2746712294 
2947780786 
31,9692017 
3492479698 
36,6178886 
39,082604 1 
41,6459083 
4443117446 
470842144 
49,967 58 30 
52,9662 863 
56,0849377 


62,7014687 
66, 2095274 
69,85 79045 
730522248 
7745983138 
81,7022464 
85, 9703362 
90, 4091497 
555% 


1,0000000 
2,04 50000 
3,1370250 
442781919 
54707097 


6,7168917 


8,0191518 

9,3800136 
10, 8021142 
122882094 
13,8411788 
15, 4640318 
17751599133 
8,9321094 
20, 7840543 
227193367 
27417069 


26,8 5 50837 


29,063 5625 
313714228 
33,783 1368 
36, 3033779 
38, 9370299 
41,6891963 
4435652101 
475706446 


50, 7113236 


53,9933332 


9774230332 


61,0070698 
647523878 
68,6662452 
72,7562263 
77,0302565 
81,4966180 
86,1639658 
91,041 3443 
96,1382048 
101,4644249 
I07,0303231 


99,8265 363| 


104,8195978 
110,0123817 


105,7816729 


115,4128169 
— mi 


| 


112,84.66876 
118,9247885 
125, 2764040 
131,9138422 


38, 8490651 


I,0000000 

- 2,0500000 
351525000 
473 101250 
5,5256312 
6,8019128 
85 1420084 
9,5491089 
11,026564 3 
12,5778925 
14,2007871 
15,917 1265, 
17,7129828 
9,5986320 
21,578 5636 
23,0574918 
25,8403664 
2841323847 
30,5 399039; 
3350659541 
3597192518} 
38,5052144 
4134304751 
44,50 19989 
47,7 270988 
51,1134538 
54,669 1265 
58, 4025828 
62,3227119 
66, 4388475 
70, 7607899 
75,2988 294 
80,0637 70>; 
85, 669 594 
90,3203073 
95,8363227 
1016281388 
107, 7095458 
114.0950231 
120,7997742 
127,8397829 
13552317511 
142,9933386 
157, 14300 56 


2 N 
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TABLE 5. The ParsENTWORTA of Ons PouNnD per ann. or ANNUITY for YEARS, TABL. 
Frs. 3 Per Cent. 3& Per Cent. | 4 Per Cent. [ 42 Fer Cent. | 5 Per Cent, | 5 5 
1 | 0,9708738| o, 9661836 0, 9615385 0,9569378 , 9523809 1 |! 
2 1,0 134697 1, 8996943 1,8860947] 1,8726678 1,859 103 2 
3 2,8286114 2, 8016379 2,7750910] 2,7489644] 2,7232480 3 
4 3,7170984 3,6730792 3,6298952 3,5875257 35459505 4 
5 | 455797072] 45150524 e 4,3899767 493294767 1 
6 5,4171914 6, 32855 30 5, 2421369 5, 1578725 5, o7 56921 2 
76, 2302829 6, 1145439 6, 6020547] 5,8927009| 5,7863734 7 
8 7,0196922 6, 8739555 6,7327448 6,5988610 6,4632128 8 
| 9 | 7,7861089| 7,6076865 7,4353314 7,2687905 7,5107821 9 
lo 8, 5302028] 8, 3166053] 8, 1108955] 7,9127182 7,7217349 10 
1 9,5256241 9, 0 155 10] 8,7604763 8, 5289169 8, 3064142 EE 
112 | 9,9540040| 9,6633343| 9,3850733| 9,1185808] 8,8632516 15 
13 10, 634955310, 3027385 9,9856473 9,6828524 9,3925730 13 
14 11,296073 1010, 9205 20310, 563122310, 22282530 9,8986409 14 
15 11,937935 1/11, 517410911, 118386810, 739545710, 3796500 1 
16 12, 5611020/12,0941168011,652 294911, 2340151010, 8377695 16 
1713, 166118 512,65 1320612, 1656680011,7 071914011, 2740662 1 
18 13,7535 13113, 18968 12 12,659 2961012, 1599918011,6895869 18 
19 14.323799 113, 709837413, 133938512, 593293612, 0853208 iy 
2014, 8774748 14, 212403313, 5903253 13,0079 365/12, 4622103 * 
21 5,41 5024114,69797 42/14, 29158913, 4047239 12, 8211527 oh 
22 | 15,9369166|15,1671248|14,4511142]13,7844248|1 331630026] {or 
23 | 16,4436084,15,6204105114,8568405|141477749|13»4885739 3 
24 16,9355421 16,0583676 15, 246961914, 49547841 3,7986418 24 
25 17, 413147716, 481514615, 622078714, 828208914, 0939445 25 
26 | 17, 876842016, 8903523015, 982767815, 1466115 143751853 26 
127 18, 327031517, 285364516, 329584415, 13028 14,643033⁰ 8 
28 18, 764108217, 667018816, 66306 1815,742873514,8981272 28 
29 | 19, 188454618, 035767016, 983713216, 021888 515, 1410735 420 
30 19, 600441318, 392045417, 2920318016, 288888515, 3724510 30 
31 | 20, ooo428 518, 36275817, 588492116, 5443909 15, 5928 104 31 
32 20, 388765 519, 68865617, 8735 50016, 788890915, 8026766 32 
33 | 20, 765791819, 3902082018, 1476441017, 22862 116, 02 5491 33 
34 21, 131836719, 7006842018, 4111916017, 246758016, 1929039 34 
35 21, 487220020, oo0o66 12018, 6646 11617, 461012416, 3741942 35 
3621, 8322525 20, 2904938018, 908280317, 666040616, 54685 16 36 
3722, 1672354 20, 5705254019, 142577 117,8622398016,7112872 37 
33 22, 492461620, 841087419, 367862518, 499902 1658678926 38 
139 22,8082 1510/27, 102499919, 584483 1018, 229655717, 170406 139 
40 23, 1147771921, 3550723019, 792772118, 40158447, 1590862 15 
41 | 23,4123999|21,5991037|19,9930500\18,5661095|17,2943678| 7 
4223, 2013592021, 8348828020, 18 5625018, 7235498117, 4232074 42 
43 2 3,9819021122,0626887{20,3707931j18,8742103 17,5459118]| 1#3 
44 | 2442542739!|22,2827910[20,5488395{19,0183831|17,6627732 4 
45 | 24-5187125122,4954503120,7200378119,1563474117,7740697 2 
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| - : 
| TABLE 6. The ANNUITY which 1L. will Puxcaass for any NUMBER of YEARS 
1 Yrs | 3 Per Cent. 38 Per Cent, | 4 Per Cent. 43 Per Cent. 5 Per Cent. 
1 1,3000 | 1,0350000 | 1,0400000 | 1,0450000 | 1,0500000 
2 „5226108 | ,5264005 | ,5301961 | ,5339976 | „5378049 
| 353535304 „3569342 ,3603485 | ,3637734 | 43672086 
4 | „2690271 ,2722511 | „2754901 | „2787437 | ,2820118 
5 „2183546 | ,2214814 | „2246271 ,2277916 | „2309748 
'6 | ,1845975 | „1876682 ,1907619 | ,1938784 | ,1970157 
7 | ,1605064 | ,1635445 | ,1666096 | ,1697015 | ,1728198 
8 | 1424504 | 31454767 | ,1485279 | ,1516097 | ,1547218 
g | 1284339 | 31314460 | ,1344930 | 1375745 „1406901 
10 | ,1172305 | ,1202414 | ,1232909 | ,1263788 91295046} 
11 | ,1080775 | ,1110920 | ,1141490 | ,1172482 | ,1203890 
12 | ,1004621 | ,1034840 | ,1065522 „1096662 ,1128254 
13 | ,0940295 | ,0970616 | ,1001437 | 51032754 „1064558 
14 „50885263 ,0915707 | ,0946690 | ,0978203 | „1010240 
15 | ,0837666 | ,0868251 | ,0899411 | ,0931138 29963423] 
116 | ,0796109 | ,0826848 | ,o8 58200 | ,o890154 | ,0922699 
117 | 90759525 | 90790431 | ,0821985 | ,0854176 | ,0886991 
18 | ,0727087 | ,0758168 | ,0789933 | ,0822369 | ,0855462 
19 „0698 139 | ,0729403 | ,0761386 | ,0794073 | ,0827450 
20 | ,0672157 | ,0703610 | ,0735818 | ,0768761 | ,0802426 
21 | ,0648718 | ,0680366 | ,0712801 | ,0746006 | ,0779961 
22 „0627474 | ,0659321 | ,0691988 | ,0725457 | 0759705 
23 | ,obo8139 | ,0640188 | ,0673091 | ,0706825 | ,0741368| 
24 | 90590474 | „0622728 | ,0655868 | ,0689870 | ,0724709 
[25 | ,0574279 | „0606740 | ,0640121 | ,0674390 | ,0709545 
26 | ,0559383 | ,0592054 | ,0625674 | ,0660214 0695643 
27 50545642 „0578524 ,0612385 | ,0647195 „0682919 
28 | ,0532932 | ,0566027 | „0600130 ,0635208 | ,0671225 
29 | ,0521147 | 90554454 | „0588799 ,0624146 | ,0660455 
30 ,0510193-| ,0543713 | ,0578301 | ,0613915 „0650514 
31 | ,0499989 | ,0533724 | ,0568554 | „0604435 50641321 
32 | ,0490466 | ,0524415 | ,0559486 | ,0595632 | ,0632804 
33 | ,0481561 | ,0515724 | ,0551036 | ,0587445 „0624900 
34 | 20473220 | ,0507597 | ,0543148 | ,0579819 |. ,0617554 
35 | »0405393 | 20499984 | 40535773 | 30572705 | 0610717 
36 | ,0458038 | ,0492842 | ,0528869 | ,o566058 | ,0604345 
37 | 20451116 | ,0486133 „0522396 ,0559840 | „0598398 
38 | ,0444593 | ,0479821 ! „0516319 | ,0554017 | ,0592842 
39 | 20438439 | 0473878 | ,0510608 | ,0548557 | ,0587646 
© 14 50432624 „0468273 ,0505235 „0543431 50582782 
141 | 40427124 | 0462982 , 0500174 „0538616 0578223 
42 0421917] 0457983 40495402 | ,o534087 0573947 
115 „416981 ,0453254 | 0490899 | ,0529824 | 0569933 
'44 | 20412299 | ,0448777 50486645 | ,0525807 | ,0566163 
he 0407852 ,0444534 | ,0482625 | ,0522020 } ,0562617 
. 2 N 2 | | | Ne 


8 COMPOUND INTEREST. 


Uſe of the foregoing Tables. 


The Uſe of all theſe Tables depends on the following general | 
' RULE. Multiply the tabular number which ſtands againſt the given 
number of days, or years, and under the given rate of intereſt, by the 
principal ſum, and the product will be the anſwer to the queſtion. 


ExaurIE I. What will 2467. amount to in 30 days, at 5 per cent, 
per annum? In the firſt table againſt 5 per cent. and againſt 30 days, 
ſtands 1,0040182 the tabular number | 

| | 246 
60241092 
40160728 
20080 364 


| Anſwer | 246,9884772 = 2467. 195, 9d. 


E.2. What will 2467. amount to in 30 years, at 5 per cent, per annum ? 
In table 25 _ 30 years, at 5 per cent: is 43219424 
246 
259316544 
172877696 
| 86438848 
| | Anſwer 1063,1978304 = 
| __ (10630, 3s. 114d. 


E. 3. What i is the i worth of an annuity of 246/. to continue 
30 years, at 5 per cent, per annum? In table 3, Saint 30 years, at 
5 per cent. is 2313775 
| | 9 85 246 

13882676 
9255100 
4627550 
Anſwer 56,9188650 = = 561. 183. 4 the preſent worth. 


E. 4. What is the amount of an annuity of 2467. per annum, for. 


borne or unpaid 30 years, at 5 per cent. per annum ? In table 4, againſt 


30 years at 5 per cent, is 66, 438847 5 
| | 246 
3986330850 
2657553900 
_1328776950 


Anſwer nes ben 195. 144%, de e 


( requites 
E. 5. 


COMPOUND INTEREST. Es 25% 
E. 5. What is the preſent worth of an annuity of 2467, to continue 


30 years, at 5 per cent. per annum ? In table Fs againſt 30 years at 


r cent, 1s 15,372451 
e 5 : 246 


"92234706 
61489804 


5 8 N 
Anſwer 3781,622946 = 37811, 125, 55d. the preſent worth, 


E. 6. What is the annuity which 2467. will purchaſe, to continue 
go years, reckoning 5; per cent? In table 6, againſt 30 years, at 5 per 
cent. is * ts - 

24 


1301028 | 85 5 | 
Anſ. 16,0036444=167, os. od. the purchaſed annuity per annum. 
If the amount of any ſum be ſought, for a number of days, which 
are not in the firſt table, and years which are not in the ſeeond ; divide 
the given number of days or years into two fuch numbers as are in the 


table ; then multiply the amount pertaining to each into each other, the 
product will be the amount for the time required, 


E. 7. What will 5231. avout to, in 194 days, at 5 per cent, per 


annum? 


In table 1, againſt 190 days, under 5 per cent. is 1,0257228 
And againſt 4 days, at the ſame rate, is 1, 005348 
The product is the amount of 11. for 194 days, viz, 1,0262714 
Which multiply by the principal ſum, vin. 523 
The product is the anſwer 5 36, 7399840 = 
6 (5364. 145. 944. 


E. 8. What is the amount of 150/. in $1 years, at 5 per cent? 
In table 2, againſt 40 years, under 5 per cent. is 7,0399887 
And againſt 41 years, at 5 per cent, is 753919881 
The product is the amount of 11. for 81 years, Viz, 52, 0395 126 
Which multiply by the principal ſum, viz. - 150 
| i | 12805, 9268900 = 
[7805]. 18s, 64d. Anſwer. 


Nite, The other tables of compound intereſt, cannot be extended in 
Is manner, | f 85 e 8 


Rueftions 


278 COMPOUND INTEREST. 
Qucſtions for exerciſe, to ſpew the extenſive uſe of the Tab "WED 


Que. 1. A perſon having 12 years to run in a leaſe of an eſtate of 
Gol. per annum, for 40 years, would know what preſent money he muſt 
y, in order to complete the leaſe by adding 28 years thereto, compute. 
ing at 5 per cent, compound intereſt ? By table 5, the preſent value of 
x1. per annum, at 5 per cent, for 40 years, is 17,1590862 
By the ſame table, the value of 1/. per 8.86 22816 
annum, at that rate, for 12 years to run, e 
- Difference - 38, 2958346 
Multiply by - > 
Anſwer ££.497,7500760 


Que. 2. Which is the moſt advantageous, a term of 15 years in an 
eſtate of 100/. per annum; or the reverſion of ſuch an eſtate for eyer, 
after the expiration of the ſaid 15 years, computing at the rate of 5 per 
cent. per annum, compound intereſt ? _ | 


A Freehold eſtate of 1007. per annum, at 
p per cent. is worth a. : 
In table 5, the preſent value of the ſame 


eſtate, at the ſame rate for 15 years, is 


'The difference is 0 


N. 2000 


103,965 


962,035 val. of rexer, 


| Hence it appears that the firſt term of 1 5 years is better than the re. 
verſion for ever afterwards, by 75,930=75/. 18s. 74. the anſwer, 


Queſt. 3. What annuity, to continue 14 years, may be purchaſed 
with 1000/7. due at the end of 5 years; the annuity to commence pre. 
ſeatly, at 5 per cent? By table 3, the preſent worth of 1006/7. due ; 


years hence, at 5 per cent. may be found equal to 783, 5262; and by | 


table 6, it may be found that the annuity which 783, 5262 will purchaſe 
for 14 years, at the rate of 5 per cent. js 79,1518=79/. 3s. 014, pet 
annum, the anſwer. | 8 | | 


Deſt. 4. For a leaſe of certain profits for 7 years, A offers to pay 
1507. gratuity, and 3oo/. per annum ;. B offers 400. gratuity, and 2 50l. 
per annum; C bids 650/. gratuity, purchafe without any yearly rent; 
gzery, which is the beſt offer, and what is the difference, computing at 
5 per cent? By table 5, the preſent worth of zool. per annum, for 7 


. Years, at 4 per cent. is | — — 2 1800, 6164 : 
Oreo eien, — e 
| The value of A's offer — 1950, 6164 
The preſent worth of 2501. per annum, for 7 years 1 500, 5136 

N AA 8 „ oh; ed 
The yalue of B's offer © 190055 735 


The 


annuit 
chaſe 


F 


my 


The 
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The preſent worth of 2007. per annnm, for 7 years IPOD 


The value of C's offer — 1800, 4709 
D's offer — — 1850 5 


Hence it appears that A's is the beſt offer; and that rejecting the de- 
cimals, he bids 501. more than B, 1001. more than C,, and 150/, more 
than D. | 
_ Queſt. 9. What annuity is ſufficient to pay off a debt of 50 millions, 
in 30 years, at 40. per cent. compound intereſt ? | 

In table 6, againſt 30 years, under 4 per cent. is — 4g057830r 
Which multiply by the debt — — — $0000000 


The annuity ſought — | — 2. 2891505 
So that ſuppoſing the national debt to 83 50 millions 
the intereſt at 4 per. cent. would be — 
Then it would require a finking fund of 2891 505/. per annum to 
dear the whole debt in 30 years. N 


neſt. 6. A ſon previous to his marriage, is minded to have 50. a 
year freehold ſettled on his family; and to have immediate poſſeſſion ot 
it, offers his father in lieu an anuuity for his life, valued at 12 years 
purchaſe, diſcounting at 4 per cent. thereon; whereas he is content 
the eſtate ſhould be valued at a diſcount of 3 per cent. and conſequently 
vill be worth 334 years purchaſe ; pray what had the father for his 
life? 

Firſt 33, 3 Xx 50 = 1666,66 = 16661. 135. 4d. nearly the value of the 
annuity, Then per table 6, 1/. for 12 Yearns at 4 per cent, will par. 
chaſe „1065 522 per annum. 

.* 1666,6 X „1065522 = 177,587 = == 1777. 115. 84d. the anſwer, 


LXIV. Concerning Diviſors. 


4 S's often neceſſary in arithmetical calculations, to find ſuch 
multipliers, or numbers, which may be divided by any number of 
given diviſors, without any remainder, or remainders; by which means 
many pleaſant queſtions, not reducible to any other rule in common 
arithmetic, may be ſolved. 

To find the leaſt number that ©: can be divided by ay number of vi- 
ſors, with a remainder. 

RULE. Multiply all the prime numbers, and the root of ſuch as are 
ſquare 4 cube numbers, continually; the product will be the number 
requir 

Mete. A prime number is ſuch as hath no meaſure but itſelf and 
unity, and 3 cannot be produced by the multiplication of two 
or more integers ; as, 1, 2, 3, 5, 7, 11, &c. are prime numbers. 

Compoſite numbers are ſuch as are diviſible by ſome numbers beſides 
eels 3 as 8 is diviſible by 4 and 2, &c. 


wry 2000000 


A number | 


236 CONCERNING DIVISORS. 


A number that will divide ſeveral numbers exactly, is called a com. p. 
mon meaſure, as 3 is a common meaſure to 12 and 15. | 


1545 - — — +> 8 _ 

8 F 2 ä 1 4 A \ nd 

p 1 0 ' 0 $4 3 — - 
a FP Tl 2 - » » ng j 6 bo — * 1 
7 222 2 Lo nenn 

a 0 — — EF. 4,0 > "tha 
” = 9 * 
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8 
ExAMrLE 1. Required the three leaſt numbers, which divided by 43 
20, ſhall leave 19 for a remainder ; but if divided by 19, ſhall bo” 5 
18 if divided by 18, ſhall leave 17; and fo on, nes wy one * 
| leſs than the diviſor, to unity? 
* 1 25 35 5 7, 11, 135 17, and 19, are prime numbers: 1 
4 i V9 = 3, and 16= 2, and all the ret ar p 
. compoſite numbers. Therefore, 5 
4 1X2X3X2X5X7X2X3X1X13X2X17 X19 3 
232792 560, the leaſt number that can be divided by the given diviſon = 
without a remainder. queſ 
Then the number 232792 3 1 = 232792559, the firſt number, _ 
And 232792560 * 2—1 = 465585119, the ſecond number, Ro 
Alſo 2 32792560 X 3— 1 = 698377679, the third number. =4: 
And after this manner may the other numbers be found. of — 
v 
E. 2. What is the leaſt number that can be divided by the nine | 
digits, without a remainder ? A 
The given diviſors are 1, 2, 3 4, 5, 6, 7, 8, 9. | 
Now y/ 4=2; 6 may be cancelled, being compoſed of 2 X 33 and 3, 
5 and 7 are prime numbers; and v $=2. Ao y 9= 53. 
Then per rule, I X 2 Xx 3X 2 X 5X 7X3 X 3= 2520, the 
number required. | | 
E. 3. Required the leaft number which being divided by 7, 6, 5 + 
4, 3 and 2, ſhall leave 6, 5, 4, 3, 2 and 1 _— : 
Firſt the diviſors are 7, 6, 5, 4, 3s 2. | _ 
Now / 4=2, and 3, 5 and 7 are prime babes, 6 may be emal _ 
being a compoſite number, 2 
"Then per rule, 2 x4 N 2X 5X 74205 the leaſt dic that can be R 
divided by the given diviſors without a remainder. Therefore 420 —! "A 
=419, the number required. , 3 
| t 
E. 4. John the gardener counting ſome apples into a baſket, four 25 
that when he counted them in by two at a time, three at a time, and to ite 
four at a time, there remained one; but when he counted them in by five 
at a time, there remained none; guere, the number of apples? by 
Firſt 2, 3and 4, are the diviſors; now 2 and 3 are prime numbers, ed mi 
and / 4—2, V. 
Then per rule, 2X 3X 2=12; hs 3 "which divided by ſeet, 
2, 3 and 4, leaves 1, according to the queſtion; but divided by 5 will inche 
leave 3, which is 2 ſhort of . To twice 12 add 1, and the ſum plied 
will be 2 5 the number r ſougfte. 1 produ 
. 0 


! 
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DUODECIMALS. „ 
F. v. A country girl to town did go, I told them oer, e er I tame out, 
Some walnuts there to ſell; Byfix's, frues, four's,three*s,two's, 
A gentleman Be chanc'd ta meet, And every time I numbered them, 
And thus it her befell : One remained overplus : 
My pretty maid, ſays he to ſhe, I told them ver by ſeven's at lat, 
What number have you here? And there quere no remains ; 
I can't tell, Sir, ſays he to him, If you can find the number out, 
But this Pl make appear; Pray take them for your pains. 


Firſt, the leaſt number that can be divided by 1, 2, 3, 4» 59 6, with- 
out a remainder, will (per rule) be 1X 2X 3X 2X 5==60. Then 601 
=61, which divided by 2, 3, 4, 5, 6, will leave 1 according to the 


queſtion ; but divided by 7, will leave g.. 60 X 5 +1 = 301, the 


leaſt number which admits of the conditions of the queſtion, Then to 
find the next leaſt number which admits of the ſame conditions, by pro- 


ceeding as above we ſhall find to be 6oX12+1=721. Alſo 721—3o1 
=420, the common difference of all the numbers anſwering the conditions 
of the queſtion, Therefore 301, 721, 1141, 1561, 1981, &c. ad infinitum, 


vill anſwer the conditions of this queſtion, - 


LXV. DUODECIMALS; 
| ok, | ; 


CROSS MULTIPLICATION. 


TTHIS rule is called duodecimals, becauſe the unit, or integer, is 
1 divided into 12 equal parts; and hence this way of computation is 


chiefly uſed amongſt workmen in caſting up the contents of ſuperficial 


and ſolid works, the lineary dimenſions being generally taken in feet, 
inches, and parts. | | - | | 


RULE. 1. Under the multiplicand, write the correſpondent deno- 


minations of the multiplier, 


2. Multiply each term in the multiplicand, beginning wich the loweſt, 
by the feet in the multiplier; placing each reſult under its reſpective term, 
remembering to carry an unit for every 12 from each lower denomination 
to its next ſuperior. RES | 
3. Work in the ſame manner with the inches and parts, ſetting the 
reſult of each term one place more to the right-hand; having thus finiſh. 
ed multiplication, the ſum of all will be the product required. | 

Note, In multiplying feet, inches, and parts ; if feet be multiplied by 
ket, the product is feet; and feet multiplied by inches, the product is 
inches; aud parts multiplied by feet, the product is parts; parts multi- 


plied by inches, the product is ſeconds ; and parts multiplied by parts, the 
| product is thirds: 5 | TS ; 


20 e |  Bxameis 
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5 feet 6 inches and 3 parts? 
By the rule, Firſt method. 
FP 


8 9 
4 6 


Anſ. 48 


— | 
K » Oo Olw O. 


7 ov 


ms „ 
O +> | 
S 


Third method. 


Anſ. 48 - i 5 4 6 as before. 


The above example is worked by five different methods, to ſhew the 


conciſeneſs of each. 


E. 2. nen, 1 oy; $ inches 155 5 feet? 


8 
5 


Anſwer 63 


E. 3. Multiply 97 feet 8 inches 
by 8 feet 9 inches. 5 
F. * ; : 


Anſwer 854 7 9 


. 3 . 


DUODECIMALS. 
1 1. What is the product of 8 feet 9 inches and 6 parts. y 


Fourth method. 
* 0 ORF 
9 6 
38 
40 
9 | 
8 1 8 
4 0 © 
4 6 
&-& $. 
0-20 
1 
2 02S: | 
Anſ. 48 6 5 4 6 as before, 
Fifth method, by Practice. 
Ju. - - F. = 5 
42 8 9 6 
3 
43 1 6 
2 = $1.2 11 2 
. 
8 
Anſwer 48 6 5 4 6 


1 
4 

E. 4. Muttiply 57 feet z uche | 
by 28 Feet 6 inches. 


Note. 


e. 


he 


"fees 


glaſs, each 4 feet 7 inches and three. Va 
quarters long, and 1 foot 54 inches 6 8 
broad; how many feet of glaſs are 3 » 

contained in the ſaid 8 panes? Anſwer 53 5 1 6 of Panes, 
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Note. As this kind of arithmetic is uſeful to perſons concerned in 
bailding, meaſuring, &c. I thought proper to inſert a few promiſcuous 


Queſtions for exerciſe in Duodecimals, 


: reſt. 1. If a floor be 53 feet 6 inches long, and 47 feet 9 inches 
broad, how many ſquares are contained in that floor? | 


53 6 
9 - 


371 

212 

40 1: 6 
$7 6-0 


Anſwer 25,54 7 6 = £ 5 Squares, 54 feet 7 inches 6 parts. 
| Note, The reaſon of cutting off two figures, is, becauſe there are 100 


{quare feet in one ſquare rod of 10 feet long, which is the ſame as dividing 
by 100. 3 | +, | 


2ueft. 2. If a houſe within the Q@xe/t. 3. If a pane of glaſs be 4 
walls, be 44 feet 6 inches long, and feet 8+ inches long, and 1 foot 4 
18 feet 3 inches broad ; how many inches and 1 quarter broad, how 
ſquares of roofing will cover that many feet of glaſs does it contain ? 


houſe ? 


I 's | Wo 
O 0 ov . ; Anſ. 6 
Add { 812 1 6 Flat“ | L 
406 o 
1 


o Half-flat N 


Anſ. 12,18 


Def. 4. If there be 8 panes of 


fn Tyling and Roofing, it is cuſtomary to reckon the flat and half-flat of any 


building within the walls, to be the depth or width of the roof of that building, when 


the ſaid roof is a true pitch; that is, when the rafters are three-fourths of the breadth of 
the building. be 2 x 


„ „ 0 Queſt. 5, 


examples, with an intention to give them a clear inſight into this uſeful - 
: rule. : | 


— 2 * * ” - . * 
— Fee nt, Toe” TR) . a + n : 
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Duaeft, 5. If there are 16 panes 
of glaſs, each 4 feet 5+ inches long, 
and 1 foot 4$ inches broad; how 
many feet of glaſs are contained in 
them ? LE | 

F. . . 


99 6 10 0 o Anſwer. 


Que. 6. If a room be painted. 
„ 
mouldings, is 16 feet 6 inches, and 


the compaſs of the room be 67 feet 


9 inches, how many yards are there 


min that room? 


9)1117 10 6 


Anfwer 124 1=124yards 1fot, 


Note. The inches and parts in this kind 
of meaſure are generally neglected. 


Oxef. 7. If a room of wainfeot be 16 feet 3 inches high, girt ove 
the mouldings, and the compaſs of the room is 137 feet 6 inches, hoy 


many yards does it contain? 


. 


137 6 
16 3 


— — 


830 0 


137 


34 4 6 


The ſquare feet in 1 yard = 9)2234 4 6 
| | Anſwer 248 2 4 6==248yds. 2ft. 4in. 6jy. 


NQueft, 8. If a piece of timber 
be 21 inches broad, 21 inches deep, 
and 15 feet long, how many ſolid 
feet are contained therein ? 


45 1 $3 Anſ. Solid content. 


Queſt. 9. If a piece of timber 


be 25 inches broad, 7 inches deep, 


and 25 feet long; how many ſolid 


feet are contained therein ? 
| . = 


Anſ. 30 4 7 Solid content. 
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GEOMETRY. 


— RS 
PART EF. - 
—— 


IEOMETRV originally fignifies the art of meaſuring the earth, 
2 or any diſtances or dimenſions thereon, But now it is uſed for 
the ſcience of quantity, abſtractedly conſidered, without any regard to 
matter. 1 

It very probably had its firſt riſe in Egypt, where the Nile annually 
overflowing the country, and covering it with mud, obliged men to 


| diſtinguiſh their lands one from another, by the conſideration of their 


figure; and to be able alſo to meaſure the quantity of it, and to know 
how to plot it, and to lay it out again in its juſt dimenſions, figure and 
proportion: after which it is likely a further contemplation of thoſe 


draughts and figures helped them to diſcover many excellent properties 
belonging to them, which ſpeculation has continually been improving to 


this day. | 


| Before I proceed, I ſhall firſt explain the following uſeful terms: 


1. Axiom, is a principal in any art, ſo evident, that it needs nothing 
but the light of reaſon to demonſtrate it. | „ 
2. Conſtruction, is the drawing of lines, and framing of figures, or 
preparing the propoſition for a demonſtration. N 
3. Corollary, is a conſequent truth gained from a preceding demon- 
ftration. | | | 
4. Definition, 1s the unfolding or explicating of the nature and affec- 
tion of a thing in a few words. | 
5. Demonſtration, is the proving of a thing by definitions and axioms, 
and ſo from ſeveral arguments drawing a concluſion, that it has that 
affection the propoſition did aſſert. | 3 
6. Hy pot heſis, is when a thing is ſuppoſed, or given to be ſo, 
7. Lemma, is the demonſtration of ſome premiſe, in order to ſhorten 
a following demonſtration. | / 
8. Problem, is when ſomething is propoſed to be done. 
9, Propoſition, is uſed promiſcuouſly, either for a problem or theorem. 
10. Poftulate, is a grantable requeſt, or ſuch a demand as cannot rea- 
ſonably be denied. | 
11. Scholium, is a ſhort critical expoſition, gained from a former de- 
monſtration. | 
12. Theorem, is when ſomething is propoſed to be done. 
. | _ _GEOMETRICAL 
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GEOMETRICAL DEFINITIONS. 


Ns Geometrical Point is ſo infinitely ſmall, as to be void of length, 
: breadth, and thickneſs ; and therefore a point may be ſaid to 
have no parts. — 7 | 

2, A Line, is called a quantity of one dimenſion, becauſe it may 
have any ſuppoſed length, but no breadth or thickneſs. 

3. A Superfices, is a figure which hath length and breadth, and is 
- bounded by lines either ſtraight or circular. | 

4. All three-ſided figures are called Triangles, but admit of ſeveral 
diſtinctions; as an Equilateral, when the fides are equal: Iſoſeles, when 
only two fides are equal: Scalene, when the three ſides are unequal; 
and Right-angled, when it has one right angle. 


0 


F. All four-fided figures are called Quadrilaterals, but are divided into 
ſquares, parallelograms, rhombus's, and rhomboides. A ſquare is that 
where all the angles are right, and the lines equal: a Parallelogram, or 
oblong ſquare , is a figure that hath all its angles right, and its two 
oppoſite ſides equal: a Rhombus, is that which hath its four fides equal, 
but no right angle. : RE 7 

6. A Circle, 1s a plane bounded by one curved line, called the cir. 
eumference, to which all right lines drawn from a certain point within 
the figure, called its center, are equal. 85 

7. The Diameter of a circle, is a right line drawn through the cen. 
ter, terminated at each end by the circumference, and divides the circle 
into two equal parts, each of which is called a ſemi-circle; half the 
diameter is called the Radius. 

8. The circumference of every circle is divided into 360 equal parts 
called Degrees ; each degree into 60 equal parts, called Minutes ; and 
each minute into 60 equal parts, called Seconds, &. Any part of the 
the circumference is called an Arch. . 8 

9. The Chord of an arch, is a right line joining the extremities of an 
arch, and by which the circles are divided into two unequal parts, called 
Segments. . Bu | 2 

10. A Sector, is a figure comprehended under two radiuſes of a cir. 
cle, and the arch included between thoſe radiuſes. | 5 

11. A Polygon, is a figure contained under ſeveral ſides; and called 
a regular poly gon, if the ſides and angles are regular amongſt themſelves, 
but if they are not, it is called an irregular polygon. 8 i 
2A A polygon has different names, according to its number of ſides, viz. 

if it has five ſides, it is called a pentagon; if fix, a hexagon; if ſeven, 
a heptagon; if eight, an octagon; if nine, a nonagon; if ten, a deca- 
gon; if eleven, an undecagon ; and if 12, a duodecagon. | 
- 12. The Altitude, or height of any figure, is the perpendicular, let 
fall from its ſummit to its baſe, or line on which the figure is ſuppoſed 
to ſtand. | 1 8 | 
13. The Area of any figure, is the ſuperficlal content of it. 111 


\ 
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LXVI. PROBLEMS. 


enten 1 2 a given right Line, AB, 10 ere a „ 
ae, 


N + fide of the point D, take any two o equal Giftancrs De 
and D. 


2. From e and 1, with any radius greater has De or "Dis; deſcribe 
the two arches cutting each other in c. 


3. Through the points D, 6, draw the line D, 6 and it will be the 
perpendicular required, 


ProB, 2. From @ given point C, above the given line A B, to let fall. 


| a e ee CD. Tig. . 
From che point C, with any radius, deſcribe the arch a c, interſecting 


AB in ac; from the points @ and c, with the ſame radius, deſcribe 
two arches cutting each other in þ lay a ruler from C to 5, and draw 


CD, and it will be the perpendicular required. 


PRoB. 3. To divide a given line AB, into As equal parts. Fig. 3. 
From the points A and B, with any diſtance greater that half A B, 
deſcribe the two arches cutting each other in à and c ; through the 


points a and c draw the line ac, and it will divide the line AB as 
required. 


PkoB, 4. To ere a perpendicalar on the extremity A, of a given right 
line AB. Fig. 4. 


From the point A deſcribe the arch ad; and with the 8 opening 


of the compaſſes, from a make the interſection b, and on 6, the inter- 
ſection c; then from 5 and c make the interſection e, and draw e A, the 
perpendicular required. 

Another method, Fig. 5- Take any point e, and with the diſtance 
eC, deſcribe the arch n Cn, cutting AC in m and C; through the 
center e, and the point , draw the line en, cutting the arch = C * 
in n; then through the points 2 C, draw the line 2 C, and it will be 
the perpendicular require. 


Pros. 5. To divide an angle ABC, into tao e bete. Fig. 6. 
From the point B, with any radius, deſcribe the arch @ 6 cutting the 


fides in à and 6; on which points, with the ſame radius, deſcribe the 
arches cutting each other in e ; ; then draw the line Be. andi it will biſeX 


the angle, as required. 
Pros. 6. At the end B of @ given ds line AB, 15 make an ab 
equal to a given angle CDG. Fig. 7. 


From the angular point D, deſcribe at pleaſure the arch 25 and 
with the ſame radius upon the point B, deſcribe the arch cd, on which 


make c e= a b, and through the points B, e, draw the line E B. and it 


will make the angle AB RS CDG. 
| PRO. 


——— — 


K 
* mw * 


. 
7 
— 
* 
bo 
1 
_ 
4 
* * 
EY 
KA 
* 
EE 
_ 
3 
be 
—_ 
8 
1 
. 
. 
158 < 
* 
— ? 
" 

* 
x 
2 
WS 9 
9 
5 "a 
_— 
I 
E 
2 
5 
* 
* 
- 32 
AY 
=; 
. 
_ 
= 
8 
<a 
* 
„ 
35 


+ 
q 
LY 


7 

N 

bt 

Ws 

"I 

— 1 
| 


288 | PROBLEMS. 
Pros. 7. To find the center of a circle, Fig. 8. 
Draw any chord A B, and biſect it with the chord CD; then biſect 
C D with -% chord E F „ and their interſection 8 * * the center 
required. 
Pros. 8. To bring three points, not lying in a fraight lines tho the 
circumference of a circles Fig. 9. | | 
Let A, B, and C, be the three points; upon A and B, with the ſame 
radius, make the interſeRions @ and 6, and draw the line a6: on the 
ints B and C, make the interſeQions d, e, and draw de, and it will 
interſect @ 5 in 1, the center of the eircle, that runneth * the thter 


given points. 


Note. By this problem may the center to any arch, or circle, be found, 


PxoB. 9. To draw a tangent to a given circle, when the Point Ai 
ewithout the circle, Fig. 10. 


: Pan the center O, draw O A, and biſeR it in a; and from the point 
=, with the radius @ A. or à O, deſcribe the ſemi-circle A BO, cu 


the given circle in B; then through the points A and B, draw the line 
AB, and it will be the tangent required. 


PROB. 10. Between two given Tight lines A and By to find 4 mean 
Proportional. „ 

Draw any right line, in which take e b equal to A, and * cal to 

B; biſet ac in o, and with og or oe, as radius, defcribe the ſemi-circle 


4+ ; then from the point 6, draw 6 d propendicalar to e, and it will 
be the mean Proportional required. 


PRoB. 11. * a given right line AB, to ot an . eguilateral 
triangle, Fig. 12. 


From the points A.and B, with a radius equal to A B, deſcribe arches 


cutting in C; then draw AC and B C, and the figure ACB is the tri- 
angle required, 


Note, We have a predlien aeg us ow to draw parallel lines, 


but now we have a parallel ruler, which ſolves this problem with accu- 
- racy and expedition; I would, therefore, adviſe the — to make 


uſe of that inſtrument, before the problem. 
PRoz. 12. Upon @ given right line A B, to. deferite a Auen 


Fig. 13. 
On the point B, ere the perpendicular B C A B; il the extent 


A on the points AC, deſeribe the arches ae in D; draw AD 


and CD, and it is done. 


Pros. 13. To inſcribe a circle in @ given triangle A BC. Fig. 14- 
Biſect any two of the angles, as A and B, with the right lines AD 


and BD, meeting each other in D; then from the point of interſection 


D, let fall the perpendicular D E, and it will be the radius of the circle 
required. : 
1 ROB. 


fit 


= 808 


E 8 


pio. 14. To nale à triangle, whoſe three 501 ſhall be egual to three 
5 gi wen lines, A, B, C. Fig. 15. 
Draw a line D E, equal to the line A; and on the point D, with a 
radius equal to B, deſcribe an arch; then on the point E, with a radius 


equal to C, deſcribe another arch, cutting the former in F; laſtly, draw 


- 


the line D Fand E F, and D F E will be the triangle required. 
ProB. 15. To malt tn angle of any propoſed number of degrees. Fig. 16 
Take the firſt 60 degrees from the ſcale of chords, and from the point 
A; with this radius deſcribe the arch 2 6, and take the chord of the 
propoſed number of degrees from the ſame ſcale, and apply it from à to 
ö; then from the point A, draw the lines A @ and A 6, and they will 
form the angle required. In this example à þ = 60% 
Note. Angles greater than 9o?, are uſually taken at twice. 
Pr0B. 16. About a given —_ A BC) to circamſcribe a circle, 
EP | ig. 17. 
BiſeR the two fides A B and BC, with the perpendiculars x 0 and 6 og 


then from the point of interſection o, with the diſtance o A of o B, 


deſcribe the circle A C B, and it is done, 


Pros. 17. On à given line A B, to make a regular pentagon. Fig. 18. 


On the points A and B, with the diſtance A B, deſcribe two circles 
cutting each other in m and x; draw the line , and from the point 
1, with the ſame radius as before, deſcribe the arch A B s, cutting 


| the two circles in the points and s, and the line u in the point ; 


draw the lines ro and o, and produce them till they meet the circum- 
ferences in E and C; then from the points E and C, with the radius A 
B, deſcribe arches croſſing in D. Laſtly, join the points A E, E D, 
DC, and C B, and A E D C B will be the pentagon required. | 
Prom. 18. To draw a belex, or ſpiral line, with a pair of compaſſes. 
n 19. 8 = "HE 8 : 
Let the two centers be à and o, through which draw a right line 
what length you pleaſe, ſet one foot of the compaſſes in a, and extend 
the other to o, and draw the firſt ſemi circle; remove that point of the 


compaſſes from à to o, and extend the other to join the ſemi- eirele now 


drawn, and draw another ſemi-cirele; remove the point of the com. 
paſſes from „ again to a, and extend the other point to the laſt ſemi. 
circle, and join it, and draw another femi-circlez do thus as long as 
you pleaſe, and you will have a ſpirial line, rolling in ſeveral circles, as 
per figure. e : 
Po. 19. ea To reduce & circle to a ſguare. Fig. 20. a 
Divide the diameter A B, into 14 equal parts, and at 11 of thoſe 
parts ere the perpendicular C D, and draw A D, fo is A D the ſide 
the ſquare, nearly equal in content to the given circle. - | 
Note, This problem is grounded upon Archimedes's proportion of 
the diameter of a circle to the circumfefence, being as 7 to 22 ; and 


although this proportion is not true, yet is is the neareſt in whole nun- 


bers, and may ſerve very well for common purpoſes. 
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290 PROBLEMS. 


Pros. 20. To reduce a ſquare to a circle, Fig. 21. 

Divide the ſide of the given ſquare into 11 equal parts; at 51 of 

thoſe parts, draw the ſemi- circle AB C, and at 8 of thoſe parts, on Lou 

ſide of the ſquare, ere& the perpendicular D B, draw A B continued to 

the ſide of the ſquare at E, ſo is A E the eee of the circle, nearly 
equal in content to the given ſqſurre. 


PRoOB. 21. Tavo points within a circle being given, to deſeribe the 
arch of another circle, which ſhall paſs through thoſe two points, and 
alfo divide the circumference of the given circle into two equal parts 


Plate 1. Fig. 22. 


Let the two points be e and c, within the circle. Firſt through 
either of them (as through e) draw the right-line e D, paſſing through 
the center of the circle at O. Then at right angles thereto, draw the 
line AC. Laftly, draw the line e A, and upon the point A, ere& the 
perpendicular A G, cutting the line BD (produced) in the point G; fo 
have you three points, e, c, G, through which (by problem 8th) you 
may draw the arch Pec NG, whoſe center will be at 4. Now, if you 
lay a rule upon the points P and N, and it paſſes over the center of the 
givencircle at O, the circle is truly drawn, 


Pack. 22. Todividacircle into any number of equal parts. Fig 23. 

1. Draw a circle of any radius, and draw the diameter A B; this 
divides the circle into two equal parts, 
2. Erect the perpendicular FC, and that is the fide of an hexagon, 
or the fixth part of the circle = AD. 

3. Set F C fron A to D, and from D to E, draw A E, for che ſide 
of an equilateral triangle. 

4. Draw AC for the ſide of the ſquare inſcribed, or the fourth part 


of the circle. 


5. Biſect F B in G, and draw C G: make G H- G c, and draw 


CH for the ſide of the pentagon, or fifth part of the circle. 

6. Join E G for the fide of an heptagon, or one- ſeventh part of the 
einde 
7. Biſect the arch A C in I, and draw A I for the fide of an otagen, 
or one eighth part of the circle. 

8. Divide the arch A D E, into three _ parts, i in K, and draw 
A-K, for the ninth part of the cirdle.. 

9. The line H F, is the ſide of a decagon, or a ten- ſided figure. 

10. 'The line F 1 is the endecagon, or eleventh- ſided figure. 
; The line DC, is the troll 
ling gen tripling theſe lines, the cirele may be geometrically divided 
into any number of equal parts at pleaſure. 


POB. 23. Ina given circle, to inſcribe any regular polygon. Fig. 24 


1. Draw the diameter A B, on which make the equilateral triangle, 


A. C B. 
'2. Divide the Anett A B into as many equal parts as the required 


| OW" nas hides. 


h part of the circle ; and by doub- | 


3. Fron 


1 


W 


3. From the point C, through the ſecond diviſion of the diameter, 
draw the line CD. * ET i 

4. Join the points A and D, and the line A D, will be the fide of 
the poly gon required; (in this conſtruction AD is the fide of a hepta- 
gon) and ſo of any other. | | 


'* Nete. This conſtruction is the invention of Rexaldinus. See his 


ſecond book, De Reſol. Oe. Comp. Mathem. page 367. 


PROB. 24. To draw an oval, by having the taus diameters given. Fig. 2 5. 

Divide each diameter into four equal parts, and through thoſe parts 
draw the lines 2 56 c d, then ſet one foot of the compaſſes in 4, and ex- 
tend the other foot to F, and draw the arch EFG; with this extent of 
the compaſſes, ſet one foot in 6, and draw the arch HI K. Laſtly, fer 
one foot of the compaſſes in @ and c ſeverally, and draw the arches G H 
and E K, and the oval 1s compleated. 


ProB. 25. To draw an oval by the help of a parallelagram, or u 


geometrical ſquares. Fig. 26. 


Firſt, draw the line AC, and make CF=CB; then draw DF 


parallel to AC; draw alſo AD and BE, and you will have two ſquares 
ABDE, and BCEF; then draw the diagonal lines A E and BF, and 
opening the compaſſes with the extent of AE or CE, place one foot in 
E, and draw the arch AC; then with the former extent, one foot placed 
in B, deſcribes the arch DF; then ſet one foot in , and with the-dift- 
ance a A ſweep the arch DA; with the ſame extent from c ſweep the 
arch CF, and the oval is compleated. | 


PkoB. 26. Having a line equal to the length of an oval, to make 
: | thereof a true oval. Fig. 27. : 
Let AB be the given line; divide it into three equal parts A 6B; 


then from the point 6, with the diſtance h B, deſcribe the circle Ba Ce; 


and upon the other diviſion at a, draw the circle Ab6Gc; theſe two 
circles will interſect one another in the center of each, and alſo at the 
points dc, draw Cbe and Fad parallel, alſo Ga c and H67 parallel; 


then from e, with the diſtance G c, ſweep the arch G NC, and from 4 
| with the ſame extent, ſweep FK H, and you have a true oval. | 


ProB. 27. To draw an oval ſrom three circles. Fig. 28. 

Draw the line AB, and divide it into four equal parts, and on the 
three points d, c, e, deſcribe three circles; draw MG and OF parallel 
thereto, and alſo draw FN and LG parallel thereto ; then on G, with 
the extent GL or GM, deſcribe the arch LM; and upon F, with the 
ſame extent, deſcribe ON. Laftly, upon the point 4 deſcribe O A L, 
and upon e defcribe M BN, and the oval is finiſhed. 


Pros. 28. To lay down an elli pfis by the line of fines on the ſector, have. 
ing the tranſverſe and conjugate diameters given. Fig. 29. | 
Firſt, take AE or EB in your compaſſes; then open the ſector at 
90, 9o on the line of fines ; and as the ſector now ſtands, take off the 
lines 10, 20, 30, 40, 50, 60, 70, 80, and ſet them from E, each way 
towards A and B; draw lines through thoſe points in the tranſverſe 
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ſector on the fines go, 90, to the radius CE, and take in your comp 
the ſine of 80, and ſet 10 to 80; take the fine 70, and ſet from 70 to 
20 on each ſide the conjugate diameter ; ; the ſine 60, ſet from 30 to 60; 

the fine 50, ſet from 40 to 50; the fine 40, ſet from 50 to 40; the 
fine 30, ſet from 60 to 30; the fine 20, ſet from 70 to 20; the fine 
10, ſet from 80 to 10; ſo will the points 10, 20, 30, FO, 60, Ns 
Bo, CBDA, be in the ellipſis, through which points SER 

and you will have a true mathematical ellipſis. 


Thos, 29. Any angle being given, to find the number of FP it 
contains, Fig. 16. 
1. Take 60 out of your line of chords, and ſet one foot of your 
ads; in A, with the other deſcribe the arch a 6. | 
2. Take the diſtance @b in your compaſſes, and ſet one foot i in the 
beginning of the line of chords, and the other will reach to 60 upan 
the ſame line, the meaſure of the angle required, 


Pion. 30, In @ given circle, to inſcribe 4 3 of any propoſed 
number of fides, Fig. 30. 
I, Divide 360 by the number of fides, and make an angle Ac B, a 
the center, whoſe meaſure ſhall be equal to the degrees in the quotient. 
2. Join the points A and B, and apply the chord AB to the cir. 
cumference, the given number of times, and you will have the polygan 


required. 


Proz, 31. To deſcribe a lune in a quadrant,. | > 31+ 
Draw the triangle A BC, and on the center B, etibe t e ; quadrantal 
arch AC; upon To middle of the hypothenuſe AC, draw the other 
ſemicircle, and you will have the lune AFCD required, 
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LXVII. MENSURATION 


SUPERFICIES. 


Pr area of any plain ſurface is the den contained within the 
bounds of that ſurface, without any regard to thickneſs, and is 
made up of ſome certain number of ſquares, according to the different 
meaſures the dimenſions are taken in, viz. a ſquare whoſe fide is one 
inch, one foot, one yard, &c, is called the meaſuring unit, and the 
content of any figure is computed 2 the number of thoſe . con- 
tained in that figure. 


PROBLEM TI. To find the area of a parallelogram; whether it be a 
Square, a rectangle, a rhombus, or a et 


RULE. Multiply the length by the perpendicular height, the pro- 


duct is che area or content, 
| |  ExAMPLE 


feet ( 


MENSURATION, ace. 293 
FxAMPLE 1, What is the area of the ſquare 8 8, whole ſide is 5 
feet 6 inches? 5 | 
By decimals, By duodecimals, GE, 8 
$55 E 5 6 eo 1 
2 3 | 


— 


„ r « ſquare whoſe fide is 35,25 
chains? 35,25 = E fide © | 
35925 | 
17625 | 5 
7050 N 
1 
10575 
124,25625 : | 
3 Anſwer 124 acres, 1 rood, 1 pole. 
1,02 500 | 1 
1,00 
E. 3. Required the area of a 3 whoſe ſide 1 A 9 feet 3 inches? 
By deicmals. By duodecimals. By 3 
F. „ : In. . 
9,25 | 3 3 = 4)9 3 
* e 2 
S Syn $3 
1850 | „ | 2 
8325 ——— — - 
Anſwer 85 6 9 Anſwer 85 6 9g 


— — 


bs * 


900 3 Anſwer 85 feet, 6 inches, 9 ſeconds, E 
8 | : | ; 0 4» 


IO 
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8 MENSURATION. 


F. 4 What i is the area of the rectangle BL, whole 0 18 —4 
feet 6 inches, and breadth 12 feet 6 inches ? 8 | \ 


By decimals, By duodecimals” 8 — 


— SR. CY Of 


| 18,5 a 18 6+ 
1255 2 12 6 | B 
925 on 0 
185 1 | 3 2 
Anſwer 231 3 as before L 
231,25 | 
12 


3,00 Anſwer 231 bt 3 inches. 


E. 5. What is the ſuperficial content of a parallelogram, whoſe 


W is 68 feet, and breadth 16 feet? * 
"8s 
16 


| Anſwer 1088 feet. | 


E. 6. If one ade of a n is 130 feet, and the at 50 
feet, what is the ſuperficial content ? 130 
3 
Anſwer 6500 feet. 


R 7. How many feet are contained i in a floor 45 feet 6 inches long, 
and 9 feet 3 inches broad? 
By decimals, By 2 By practice 
F. ä. 
45,5 45 6 384) 45 6 
* | 93 © = 


* - » . 


2275 i. aq © 409 6 
910 117 4 6 13:4: 6 


4095 | — — 3 
— Anſ- 420 10 6 Anſ. 420 10 6 
420,875 is | i 
| 12 
10, 000 
12 | 
6,0 6,0 Anſwer 420 Go 10 Suk 6 parts, 
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— 923 - hl" "mw 9 : 2 jr 3 My SLATE. r >. E. * 2 ; bt 2 by LEES ac Fo 1 r S „„ 5 — - Srame- oh 
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* L * * : « oY {P ba — 4 7. R * r 1 2 1 N = pap. 0 2 x 1 * * n 3 "we % * « * . I e — 2 2 
A Us Epc. 7 3 ; * * 72 - _— d " ; „ n n w "= e F z 
. _ 3 2 9 
nA 
— = 2 5 


a > — 


E. 8. Required the ſuperficial content of a . whoſe length 
is 12 feet 6 —_ and PR Rt _— 9 feet 3 * ? 


By 


, — 3 WY ven... e 
© Ids. FL Oh 2 —__ RS - "a 5 2 * 1 — — * 9 
we 4 Or Sb 1; 4 AT: = N g Ao t 8 
* 4 # 2228 25 * . 2 n 
3 * p . 


OF SUPERFICIES, 297 
- "By decimals; By croſs multiplication: By practice. 
| 1295 4. 12 6 3 2 4½2 6 
0,25 -—* | v3 > ; — 
625 „ 112 6 
250 VVV 5 : > 6 
1125 611 0. 5 SS T0 


115,625 
12 


- 
0 8 
„ 


— 


e, 


* — — 


1500 4 
12 4 
Anſwer 115 feet, 7 inches, 6 parts. : 4 
ole E. 9. What i 1s the area of a rhombus, the length of whoſe fide is 81 I | 
feet, and height 9 feet 6 inches? EEE 5 7 1 
Buy decimals. By duodecimals. By practice. + 
88. het 8 4 
995 - "WE. ® | 6 =3)81 | 'B 
729 729 © 729 1 
769, 5 | 40 6 2 | 40 6 # 
12, ' - 969. . 35; 68 1 
A 6,0 Anſwer 769 feet, 6 inches. | | 7: 
E. 10, How many ſquare fave of paying ate fs} in a court yard, | ö | 
in the form of a rhombus, whoſe lerigth is 64. feet 6 — and per- 1 
pendicular breadth 47 feet 8 inches? i 
By decimals. LE By duodecimals. 1 
47,566 | F. F. 1 
5 64 6 4 
— 3 i 
190664 8:12 ro 'W 
— 236 4 
3074, 4570 23 6 il 
554840 230074 6 Anſwer. . 
= i 
and E. 11. What is is area of a chokes: whoſe length is 6, 5 fee il 
ad perpendicular height 20,2 work ? . bb 
0 4 i 


Wetter pf * 
— 
. —— EY ae! AE 
N r 2 
- — — 


PTR Ts 


_ | 
Anſwer $35-30= 535feets Suche, . 


on 
©: Na 
4 C 
5 ” 
#2 % 

«IM ; L 
. L 
15 
* Ee) - 

* 
114 | FI 
— 4 * 

RE 

— "ep 
3 
F $30 

9:3 

. MM» 

4 | F 

' 8x 


E. 12. What is he area ef a rhomboides, whoſe length © is 36 ket g 
inches, 1 perpendicular breadth 18 feet 6 inches ? 


Ss. Col a” Of 

os OE. + e 

p 8 SO —.— 
r por, 
— A 


5 By decimals, —— 

* 36,75 36 9 

* 18, 5 18 6 

= 18375 6438 © 
29400 i23 
328 18 4 6 


| Anſwer 679,875 6795. 108... Anſwer 679 10 679 10 Gas before 


Pros. 2. To find the area of a triangle. 


RULE. Multiply the baſe by half the perpendicular height, the pro. 
duct will be the area; or multiply the baſe ad the perpendicular, and half 
the product will be che area. 


Ex AMri E 1. What i is the area of tins, whoſe baſe B is _ 
and perpendicular height H 16 feet? 


63 Or thus: 

16 * rd = 
—_— > 
Anf. 288 An. 288 


E. 2. Required the area «<> langle, whoſe baſe is 6 feet 6 inches 
and perpendicular height 4 feet 3 inches? 


By decimals. By duodecimals. By practice. 
425 5 J 
ZE 3.=2)6 6 
2125 +.3 . 
2850 26 © | Mo: 
2)27,625 * OSS 1-9-6 
13,8125 2)27 7 6. 227 7 6 
— „„ 13 9 +9 , 
9, 7.590 2. fa 
12 | * 2 
gz0000 0 Anſwer 13 feet, 9 inches, 9. : ; | 


— 


tg 


r0. 


all 


les 


Anſwer 1 rod, 7poles, „7 12. 


OF SUPERFICIES, IM 


E. 3. How many acres are in 
a triangular field, whoſe baſe is 28, 
and d pependcula 21,30 chains? 


21,30 Perpendicular 
wc Half baſe 


529820 
4 
1519280 
40 


7771200 


Note, The reaſon of pointing off 5 figures to the right, is the ſame as 
dividing by 100000, the number of ſquare links in an acre. - 


Pros. 3. To find the area of a triangle, whoſe three fides only are given, 


RULE, From half the ſum of the three ſides, ſubtract each fide 
ſererally z multiply the half ſum, and the three remainders continually 
together, and the — root of the . will be the area of the tri- 


angle. 


E. 1. What is the area of a Gian whoſe three fides meaſure 12, 


18, and 24 feet reſpectively? 


- 2 


204)935 
816 


208 5) 11900 
20428 
20907)147500 
146340 
1151 Remains 


10935(10 4,5) feet, the area 
1 Ly 


27 
12 
15 Firſt difference 
27 | 27 
18 24 


9 Second diff. 3 i dt. 


E. 2. Required the area '« 5 
triangle, whoſe three ſides meaſure 
5o, 50, and 70? | 


Firſt, a res 180 


e 
a 3 The three 
And 90—4 60==30 remain 
70=20 ders. 


" Ing. 
Then go & 40 X 36 X 20 
2160 . 


| 146509 the anſwer. 


Pros. & Fs fd the area of a trapeziums 


RULE. "Multiply the diagonal by the ſum of the two perpendiculars 
falling upon it from the * angles, and half the product will be the 


* 


20 


Kr 


28 © MENSURATION 


two perpendiculars * and 7 feet ? | 
14 

585 

21 Sum of the n 
40 Diagonal 
2)840 
| 420 Feet, anſwer. 


E. 2. How many ſquare ods of. paving are there in a trapezium, 
whoſe diagonal line 3 1s 102 feet, and perpendiculars 30 feet ad 24 feet? 
0 
e W da A 
| 54 Sum of the perpendiculars 
102 Diagonal 
108 
a 92 
2)5508 
992754 
Anſwer 306 Yards. 


ProB. 5. Tofind the area of any irregular . 
RULE. Divide it into triangles, in the manner you judge moſt 
convenient ; then the ſum of the areas of thoſe triangles, calculated by 
Problem 2, will be the area of the irregular polygon. 


=Y 


E. 1. What is the area of an irregular polygon, whoſe two "ag 
meaſure 49 and 39 feet, and three perpendiculars, 19, 9 and 14 ket 
reſpectively. ? 


9 39 
9 Kuo 
1. 2 
252 i 
112 
2)7372 


686 Area of the trapezium 
273 Area of the triangle 


959 559 Area of the polygon An, 


PRos- 


. What i is the area of a trapezium, whoſe diagonal is 40, and th 


An 


; a> 


OF SUPERFICIES. 
; PrOB. 6. | To find the area of a regular polygon. 
RULE. Multiply the whole peri 


1 


perimeter, or ſum of the ſides, by half 
a perpendicular, let fall from the center, upon one of the ſides, and the 


product will be the area. 


F. 1. What js the area of the 
regular hexagon, whoſe ſide 8, is 20 


feet, and perpendicular AS 16 feet? 


20. 
6 


120 Perimeter 


8 Half perpendicular 


Anſ. 960 Square feet. 


E, 2. What is the area of a 
pentagon, Whoſe fide 1s 14,6 feet, 


and perpendicular 12,64 feet? 


14,6 
8. 


73,0 Perimeter 


6,32 Half perpendicular 


1460 | 
2190 keg 
4380 


401,360 Square feet, anſwer. 


pendicular 12 ? 


935 
8 


76,0 


Perimeter 


E. 3. What 1s the area of an 


octagon, whoſe ſide is 9,5 and per- 


6 Half perpendicular 


456, Anſwer 


ProB. 7. To find the area of a regular polygon, when the fide only is given, 
RULE. Multiply the ſquare of the fide of the polygon, by the mul- 
tiplier 3 oppoſite to its name in the following table, and the product 


will be the 


wer; and if you multiply the ſide of any polygon, by the 


tabular perpendicular, it will give the radius of the inſcribed circle of 


ſuch polygon. 


TABLE. 


| NAMES. 


No.0 


Sides 


Angle at theCenter. 


lars. 


Pergendicu- | 


Multiplters. | 


Trigon or equilateral A | 
Tetragon or ſquare - 
nige nne. 
Hergen 
Heptagen 
G,, | 


Decagon ö 
Undecagon 3 


Nonagon — — 5 © ˖˙ # 


120? 


1038260 


1,5388418 
1,702844 


o, 2886751 
o, 5000000 
0, 688191 
o, 866025 


152071068 
15373739 


111961524 


O, 433012714 
15 000000 
17204774 
2, 9980862 
3,6339124 
4,8284272 
6,1818241 
756942087 
9,3656412 


Duodecagon 1 


20 


15866026 


E. Fa 


__—  MENSURATION 


E. 1. What is the area of a pentagon, whoſe ide is 102 Firſt 19 

* 10 100 ſquare of the * Then 1,7204774 
100 
Anſwer 7250477 49 the area. 

E. 2. Required the area and radius of the inſcribed * of 
hexagon, whoſe fide is 20? 
Firſt 20 X 20 & 2, 5980762 = 1039,23 the area: 
Again, , 866025 X 20 = 17,32 the radius of the inſcribed circle, 
K: 3. Whey the ops Sf an etna SRO Ste Þs to 
Freft 10 X 10 = 1do ſquare of the ſide, 
Then 4,8284272 X 10 = 482,84272 the area. 


ProB. 8. The diameter of a circle being given, 10 find the — 
ence; or the errcumference given, to find the diameter. 
RULE 1. As 7 is to 22, ſo is the diameter to the circumference, 
Or, as 22 is to 7, ſo is the circumference to the diameter. 
E. 1. If the diameter of a circle 15 
be 7, what is the circumference; 
ny ; 2 =} 
| 7 


7) 154 


Anſwer 22 per rule, 
E. 2. If the circumference of a 


circle be 22, what is the diameter? 
ASS ; 7.5: 22 
| | 7 
22) 154(7 Anf 1 
154 | 


. If the diameter of a circle be 4, what is the circumference? 
$29 2 22 8 
2 x N 


7)88, 05 


Anſwer 12, 57 the 3 


K. "a. If the circumference * a circle be 12,57, what is the dia. 
meter? As 22: 72. 155 


7 - 


drags 5 nearly the diameter. 
OE - RULE 


or SUPERFICIES: 


10 RULE 2. As 113 is to 3557 fo is the diameter to the 1 
ence, Or, as 355 1s to 113, ſo is the circumference to the diameter. 

E. 1. If the diameter of a cir. E. 2. What is the diameter of 
de be 5 feet, what is the circum. that circle, whoſe cjrcumference is 
ference ? „„ 

As 113: * * 5 AS 355 5 113 3 15, 


Lhaf 
Ho Feet the | 29 
FRM: circumference, Ls | 
= 353)177491(4499=5,n0a7s 
bs | 1420 (ly the diam. 
a | 3541 
"Jn 3195 
on . „ 
9 8 | | 3195 
e 5 f 
RULE 3. Maltiply the 6 by 3,1415, and the product will 


he the circumference, Or, divide the circumference by 3,1416, and 
the quotient will be the diameter. 


E, 1; If the diameter of a circle be 10, what is the circumference b 
| 3,1416 


ce, 


© | | 
| Anſwer 31,416 = the circumference, 
E. 2. If the circumference of a circle be 31,416, what is the dia- 
neter? 351416) 31, 416010 = the 9 | 
| 2 31416 
© # » © . © | 


F. 3. If the diameter of a circle be 100 inches, what is the cir. 
e 3 5 


Anſwer 31441 2 = circumference. : 


E. 4. The circumference of the earth is known to be 25020 miles, 
Fhat i 1s the diameter ? 


3,1416) 2 5020,0000(796 4 Miles the diameter, 
219912 
302880 | | 
282744 | 
1 201360 1 ; 
OS 188496 
128640 
125664 
29758 
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MENSURATION 


e ProB, 9. To find the area of a circle, — 

- RULES. 1. Multiply half the circumference by half the a 
and the product will be the area. 
2. Multiply the ſquare of the diameter by „78 54, the product will 
be the area. 

3- Multiply the ſquare of the circumference by, 79574, the produg 
is the area, 

4. Multiply the ſquare of the ſemi-diameter by 3,1416, the produg 
will be the area, > 

5. Multiply the circumference by the diameter, and a fourth part of 
the product will be the area. 


Note, „7854, and 351416, are areas of es whoſe diameters are 
1 and 2, and ,079577, is the area of a circle, whoſe circumference i; 
1, likewiſe 452, and 1,273939, are ſquares of the diameters of circles, 
whoſe areas are 355, and 1, and 1,12831 is the diameter of a circl, 
whoſe area is equal to a ſquare, whoſe fide is 1, 


E. 1. What is the area of a circle, whoſe diameter is 100 inches, 
and circumference 314,16? 


By rule 2, 100 Or thus, by rule 4, 50 X 50 = 2500. Then 


100' 3,1416 * 2500 = 7854, the area, as befor, 
| 10000 | | 
27854 u rule 1, 2)314,16 


15708 —= Half circumference 
5o = Half diameter 


* Anſwer 78 54,000 Area, as before. 


> 


E. 2. What i is the area of a circle, whoſe diameter is 17, __ cit. 
oumference 53,407 inches? 
By rule 1, 2) 53, 402 
26,7036 = Half circumference 
| | 8,5 = Half diameter 
Auer 226, 98060 Inches. 
K. 3. What is the area of a circle whoſe diameter 3 is 3 feet? 


By rule 2, 7854 
9 = Square of the diameter 


Anſwer 7854 area 


Anſwer 57,0686 = 7 Feet, O er IÞ 9 parts. i 


E. 4 If the diameter of a circle be 4 inches, what is the area? 
By rule 2, 37854 
16 = Square of the diameter 


= 


1 193664 Inches, — 
ö 5 | E: 5. 


F. 


ſerenc 


OF SUPERFICIES. 326 
F. 5. What is the area of a circle, whoſe diameter is 44 and cireum- 
ference 12,5664. inches? 

By rule 1 4.3064 


6,2832 = Half the circumference, 
2 


Anſwer 12, 5664 Inches, the area. 


Notes In this example it may be obſerved that when the diameter is 
4, the circumference and area are equal. 


PROB. 10. | To find the lagth of any arch 97 a circle, 
RULE I. From 8 times the chand of half the arch, ſubtract the chord 


the arch nearly. 


b. 1. The chord of the cite ack AO 60, and the verſed fine 
DB of halfthe oy is 10; * is the length of the arch ABC? 
30 
bee 
900 = Square of D C, or half A C 
100 W r of BD 


1900,00000000| 31,6227 = B c, co of half the arch. 
9 8 | 
61j100 | -252,9916 
61 ' and 
62633900 3)192,9816 
3756-- 64,3272 = Length of. 
6322) 14400 the arch required, anſ. 
12644 | 
63242) 175600 
120484 
63244)4911600 | 
4427129, 
4547: 


E. 2. The chord of the whole are ch is 48, and the verſed fine of half 
the arch is 18, what is the length of the arch? 


ns 1B 18424 24=900 3 and Ie goo0=30= chord of half the 
arch, x 


| E. 3. 


of the whole arch, and one-third of the rm will be the length of 
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the length of the arch CB 21,5 


"Ry  MENSURATION - 
E. 3. The chord of the whole arch is 50,8, and the chord of lug 
the arch is 30, 6; what is the length of the arch ß 
| f *" > nu | 
| 8 


244,8 
250,8 
. Anſwer 6446 length of the arch. 
Pros. 11. Jo find the area of a ſefor, or that part of a circle wich 
is bounded by any two radi: and their included arch, 


RULE. . Multiply the radius by half the arch of the ſector, found 


by. the laft problem, and the product will be the area, or ſuperficial 
content. | 


Note. A ſector may be either leſs or greater than a ſemi-circle. 
E. 1. The radius A B is, 25 and | | | 


required the area of the ſector? —., 
2)21,5 | G A 
10,75 = Half the arch 
25 „ 
$375 
2150 


Anſw, 268,75 the area. 


E. 2. What is the area of a ſector, whoſe radius is 45, and the 


length of the arch 49? © 
224,5 = Half the arch 
1225 
980 | | 
Anſwet 1102, 5 the area. 128 


Pros. 12. Tofind the area of a ſegment of a circle. (dee Fig. to Prob. 11.) 


RULE 1. Find the area of a ſector, having the ſame arch with the 
ſegment, by the laſt problem. ä 
2. Find the area of tbe triangle formed by the chord of the ſeg- 
ment, and the radii of the ſector. | | 
3. The ſum, or difference of theſe ares, according as the ſegment 
is greater or leſs than a ſemi-circle, will be the area required. 
| Note. If the ſegment is greater than a ſemi-circle, the area of the 
triangle muſt be added to that of the ſector, and the product will be the 
acoa of the ſegment, 5 CD EE” 
1. 


+. 


= 


. 


24,5 = Semi. diameter 
22,8 = Half the arch line 
1960 
490 
499 _ 5 
558,60 Area of the ſector 
24705 1 
311,55 Area of the ſegm. Anſ. 


or SUPERFICINS, 


i „ 
F. 1. If the ſemi- diameter A B, of a circle, be 24, 5, the arch line 


45,6, the chord upon which the triangle is formed 30, 5, and the per- 
pendicular of the triangle 16,2; what 1s the area of the ſegment t 


30z 5 Chord 5 _- 
8,1 = Half perpendicular 


„% Z 
2440 


| 247,05 = Arch of the triangle: | 


E. 2. What is the area of a ſegment whoſe radius is 11,64, arch 


line 48, the chord upon which, 
pendicular of the triangle 5,537 
11,64 Radius 
24 Half arch line 
4656 
2328 =: 
279,36 Area of the ſector 


anl. 336,0425 Area of the ſegment, 


e triangle is formed 20,5, and the per- 


2,765 = Half perpendicular 


— 


13825 
$530 


56,6825 = Area of the triangle 


RULE 2. Firſt, add the ſquare of half the chord of the ſegment to 
the ſquare of its height, and-multiply the ſquare root of the ſum by 4. 


1 of the number laſt found, add the whole chord of the ſeg. 


ment, this ſum multiplied by 2 of the height, will give the area. 
E. 1. If the chord of a ſegment be 20, and its height or verſed fine | 


5, what is the area of the ſegment ? 
10 | 
10 | ee 
| 100 Square of half chard 

25 Square of the height 
1250611518 
„ 
2145 
21. 
2210400 
221 


| 2228) 17900 
£ 17824 
76 
in 


11,18 
4 


—ů—̃ͤ—pf 


3044,72 i 


14,906 
»-20 


3% 5 
"2 = 2 of the height 


—— — 


Anſ. 69,812 Area of the ſegment. 


p . 


Progr 
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Pros. 13. To find the area of az ellipes, er eval, 
RULE. Multiply the tranſverſe diameter by the conjugate, then : E. 
multiply chat Pogue by ,7854, this laſt product is the area of the oval, is 24 


E. 1. What i is the area of an ellipfs, whoſe cranſeerſ HT; iz 
22, and 3 16? 

22 

16 

352 

7854 

15708 

39270 

23562 

Anſ. 276,48 the area. 


aan 


: 
E 
ud, 
: 
3 
” 
2 
4 


E. 2. If the axis of an ellipſis be 36 and 26, what is the area? 
- | 26 
216 . 3. What is the area of an ellipſis, whaſe 


72 greateſt diameter is 100, and leaſt diame. 
ter 70? ? 


27854 © »7854X 100X 70= 5, the area. 


ord 


73541344 Fe area required, 


Pros. 14. To find the area of a 3 


RULE. Multiply the baſe, or greateſt ordinate, by the bright, or 
abſciſſa; and 3 7 of the product will be the a s. 


K. What 5 is the area of the 
parabola, whoſe height S is 12, 
and the baſe, ot greateſt ordinate 
O, 36? 36 

: 2 
"432 
2 
3867 | ET Tos 
Anſwer 288 the area required. : 0 
DT E. 2. dia 


1 


52425«õ 6 


Lek 


©! | 
* 
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E. 2. What is the area of a parabola, whoſe baſe or greateſt ordinate 
is 24, and the abſciſſa 8? | | | 

24 5 E. 3. The abſciſſa is 39, 25, 

8 and the greateſt ordinate, or baſe 


EI > gs 


94 5 $375: what 1s the area ? 


$3375 X 39, 25 x 2 


Anſwer 128 The area. 1 the area, anſwer. 
| ProB, 15. To ud the area of an hyperbola. 


RULE. Multiply the baſe, or greateſt ordinate, by the height, or 
abſciſſa, and 4 of the product will be the area, nearly. + 


E. 1. What is the area of an hyperbola, whoſe baſe, or greateſt 


ordinate O is 24, and the abſciſſa or height X, 107 


24 

10 

240 
OY 
8) 1200 


—— ͤ — —— ᷑ĩTA—Ä—A— 


Arſ. 150 The area. 


aden 


9 


E. 2. Required the area of an hyperbola, whoſe baſe, or greateſt 
ordinate, is 36, and the perpendicular height, or abſciſſa, 12 ? 
. | 


12 


432 
5 


8) 2160 


Anſwer 270 Tho area. | | | 
Note. The above rule is only an approximation, but will ſerve very 
well for common purpoſes. | | 28 


ProB. 16. To fiud the ares of a ſpherical triangle. 
RULE. From the ſum of the three angles, ſubtract 180 degrees; 
multiply the ſuperficies of the Whole ſphere, or globe, by the remainder, 


this product divide by 720; the quotient is the area of the triangle. 


E. 1. Suppoſe the angle at A = 36* at B 14873 at C 327, and the 


diameter of the globe 29; what is the aren of the triangle A B C? 


* 5 


2K 2 


1406, 4583, 


= | MENSURATION 
Firſt 36+ 148 +32=216 | | 
And 216—180=36 


Then m_ ſurface of Me 
| — | 


7 880 | 
7926 


720)951 211 32, 1 = area . | 
720 "A the . — | 


2311 
2150 
1512 

720 

720 

85 | 

e SY By this problem you may find the number of miles or acres 

contained in the whole, or any part of the ſurface of the globe. 


Pros. 17. To find the ateas of lunes, or the ſpaces included betwee 
the interſecting arches of tauo eccentric circles. (See Plate I, Fig. 31, ) 


RULE. Find the areas of the two ſegments from which the lune is 


formed, and their difierence will be the area required, 
Exaurrz. Suppoſe the length of the chord A C is 40, the height 
EF 10, and E D 43 what 3 is the en the lune AFCDA? 


Again 400 = Square of half AC 
16 = Square of E D 


es 


Firſt oo = 8 uare of half A C ö 
2 = = of EF EE And y 416 = 
500 Then * 500=22, 36 4 
| 3) 81,584 
22,36 ' 27,196 
£ EE 
.-— 67,194 
A — 158 of the heigkt 
22 | | | 403 164. | 
69,81 67194 | 0 
5 of the height 10755194 = Arca of the ſegment 
279,24 = = Area of the ſegment © [ACDA, ; 
h [AC FA. 1 | 
279524 
107,5104 


Anſw. 171,7296 The area of the lune is. 


7 
. Th. ſurface of a Sphere may be found by Problem 9, Sect. 70. LX\ III. 


nches 


An 


Ns; 
inches 


RL 
by thi 


1 39 4 


LXVIII. MENSURATION. | 
' SOLIDS, | 


IF ACHETH how to meaſure all ſolid bodies, which .confiſt of 
length, breadth, and thickneſs. 
ProB. 1, To ud the falidity of a cube. 
RULE. Maltiply the fide of the cube into itſelf, and that _ 
again by the fide, and it will give the ſolidity. | 


E, 1, The fide AB of the cube i is 6,5» what 1 Is the cdi * 


6,5 
6,5 
) 325 
| 390 
ü 42,25 
6,5 | 
) a | 
. 
| 25350 — 255. (What is che folidity o 
1 wt £ 
Anſwer 2744625 the ſolidity. 1 | ; * * _ ls 2 
E. 2. The fide of a cube is 12 7 
nehes, what is the nit VVV | "ors 
12 | | 215 
_—_ . 
5 | 462,25 
144 8 . 22 
12 | 231125 
6 
Anſwer 1728 inches. 1 


Anſw. 9938, 375 the ſolidity. 


Nate, If the anſwer be in king you muſt divide by 1728 (the ſolid 
aches in a fopt) to bring them into feet. 


PrxoB. 2. To fing the ſolidity of a . 


RULE, Multiply the length by the breadth, and that product again 
J the depth or altitude, and it will give the folding, | 


Ez 1. 


# 


whoſe length is 54 eſs and each of the _ 
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E. 1. uired the ſolidity of the parallelopipedon, whoſe bag 
57 ket, bre th 24, and depth 8 ? | 
$7 Length FS TT wor ea Nod 
oy Breadth — mJ J — — 1323 


Anſw. 10944 the ſolidity. — 6 | 
E. 2. The length of a paral. E. 3. What is the ſolid con. 
lelopipedon is 12 feet, and each fide tent of a block of marble, whoſe 


of its ſquare baſe 1 foot 6 inches; length is 8 feet, n 4 and 


what is the ſolidity? depth 24 * ? 
12 Length | 
1,5 Breadth | 5 ä 2 
7 © TR” 1 
6 5 2,5 - 
—_ 0 150 
7 "WY | | 64 


| Anfw. 27,00 Feet, the ſolidity. Anſw. 80,0 Feet, the ſolidity, 


| | Pros, 3. To find the ſolidity of a priſm. _ 
RULE. Multiply the area of the 1 into the , and the * 
product will be the ſolidity. 


E. 1. What i is the ſolidity of a ſquare priſm, 
fides 11 feet ? 


11 
11 


— 


121 A the baſs 
_ $4-Lang® 


48. 
6o * 


Anſwer 6534 95 the S 


Note. To find: the convex forface * a cube, 


parallelopipedon, or priſm, you muſt find the area 
of each fide and end ſeparately, which areas added 
* will give the whole darf. 


| ihches 
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E. 2. What | is the ſolidity of a NN peilm, each ſide of the 


d ba of which is 16 inches, the e ef che baſe 10 inches, Fc 
| and the length of the ſolid 12 feet ES 17 
Moe. | When the breadth, 85 16 | 1 | | . | 

depth, Kc. is taken in inches, 5 N | =_ 

and the length in feet, yon —— | 165 


maſt divide by 144 (the 80 Area of the baſe 
ſquare inches in a foot) for 12 2 Ea 


the anſwer, as in this ex- TE : 7 
ample. | ED ges 6 feet, 71 inches, anſw. 38 
n. | 5 
fe | | a 2 Ka 
: 7 ö p a BY 
w „ 1 * 
96 
F. 3. What is the ſolidity of. a priſm, whoſe baſe i is a 3 ſup. 
poſing each of the equal fides to be 12 inches, the perpendicular from 
the center to one of the ſides 10,5, and the * of the priſm 53 . 
| inches? | 
12 ; 
* 4 
— - 25 
| 72 = Perimeter ED 
ns | | $925 = Perpendicular = 
360 =p = 
I44 
360 
378,00=Areaof the baſe Bj |= 
53 Wength | 1 | 
. 
1890 
hiſw, 20034 the ſolidity- 


Proz. 4. To find the ſalidity of a cylinder. 


RULE. Multiply the area of the mos by the height, and the pro- 
duct will be the ſolidity. - "Se 7 


: ” 
E. 1. 
& - > . w * Y ” 3 — 
J 2. — SER N Fra 
ö 1 1 98 
10 U 11 | 
a 1 
: IT? 
* : | | 
RA 
IE Þ 
"*I%.4 
1 
14 
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1. What is the ſolidity of a cylinder, FE. 2 
the diameter of whoſe baſe is 3 feet, and : ter is: 
length 53? 

5 7854 
9 = Square of the baſe” | 
7,0686 = Area of the baſe 
53 | 
212058 
354430 
| 375,358 
F. 2. What is the ſolidity of a cylinder, 


whoſe height is 6 feet, and diameter of the end 
2 feet? Firſt 27854 X 2 * 2= 3,1416, the 
area of the baſe, 3,1416 * 6 = 18,8496, 
the ſolidity. | 

" Note. To find the convex ſarldce of a cylinder, multiply the peri, 


phery of the end by the — of the 8 the product will be the 
convex ſurface. 


ExaMr IE. What is the convex Kade of a cylinder, whoſe length 
Is 53 feet, and the diameter of its baſe 3 feet ? 
| 3,1416 
5 


954248 = Periphery of che baſe 
53 = Length 


— 
471240 
Anſwer 499, 5144 conver ſurface. 


Pros. 5, To find the ſolidity of a cone or pyramid, 


RULE. Multiply the area of the baſe by 4 of the height, and the 
product will be the ſolidity. 


E. 1. What is the ſolidity of a cone, whoſe diameter at the baſe is 
10, and i its altitude 60 


77854 
100 =Square of the diner 
78, 8 = = Area of the baſe 

20 4 of the Neeb. 


Anſwer 1 5 the ſolidity. | | E: 1. 


or SOLIDS. 


E. 2. What is the ſolidity of a cone, whoſe Ge 
ter is 255 and its perpendicular height 76 25 


7854 
"Ga F = 3 of the diameter 


313 


39270 
15708 


4712 


490, 87 50 — Area of the baſe 
25,3 = {4 of the height 


1472625 
2454375 
981750 


Anſwer 12419,1375 The ſokidity. 


E. 3. Required the Glidity of a hexagonal pyramid, 


each of whoſe equal ſides of its baſe ng 14, and the 
nn height 67 ? 


| 2,5980762 = = Tabular multiplier 
196 = Square of the diameter 
155884572 
233826858 
1 


09,2229 3 52 = = dow of the baſe 
67 = Height 


35645605464 
30553376112 


59545 17,9365 ” 


Anſwer 11 — $55 28 The fotaicy. 


25 88 5 ö 
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314 
E. 4. What is the ſolidity of a ſquare pyramid, each — , K. 
ſide of whoſe baſe is 17, and the perpendicular height 65 > DER of wl 
+1 | the pe 
17 
17 | 5 
; vj 289 = Area of the baſe X 
2 1 65 = Height ; 
1445 6 
3 — 
37178785 | 0 
! Anſwer 62612 The ſolidity. 5 4 5 
Note. To find the convex ſurface of a cone, or pyramid, (i | 
multiply the circumference of the baſe or perimeter by the Va, & 
flant height, and half the product will be the ſurface / No 
required. | 
E. 2 What is the convex ſur- E. 2. What is the ſurface of a 
face of a cone, whoſe baſe is 32 ſquare pyramid, each of whoſe equal 
feet in circumference, and ſlant fides is 17, and the ſlant height 64? E. 
ſide 20 feet in length? W 8 . the d 
* A" : 32 8 1 : 0 4 N 
| 10 : 68 5 
Anſwer 166 The convex ſurface. 428 , 5 4 
LE Anſwer 4352 The convex ſurface, 
"Pros. 6. To find the Solidity of the fruſtum of a cone or pyramid. . 
RULE 1. For che fenden of a cone, divide the difference of the 
cubes of the diameters of the two ends, by the difference of the diameters; , 
this quotient being multiplied by ,7854, and again by + of the height, | 
will give the ſolidity. „ 5 
28. For the fruſtum of a pyramid : To the areas of the two ends ot E 
the fruſtum, add the ſquare root of their products; this ſum being multi- fide 


plied by J of the height, will give the ſolidity. F 
i a hoo | E, 3, 


or SOLIDS. - 703 


K. 1. What is the content of the fruſtum of a cone, the diameter 
of whoſe greater end D is 4 feet, that of the leſſer end 4 2 2 and 
the perpendicular height D 4 9 feet? : 

4 


2 


we 14's 


2 = Difference of D and d. 


Het 


7 
7 


.. 


„7854 
84 


3116 ES 
62832 Bo Oh 


Anſwer 65,97 36 the ſolidity. 


E. 2. What is the content of the fruſtum of a cone, 18 feet high, 
the Gameter of its ends being 1. Io and 6 feet ? R | 
10 | 38 | 
6 


IO 


100 EOS, 36 


E 
00 


looo = Cube of the . baſe 216 Cube of the leſſer baſe 

216 2 
wo | 789 4 10 

4) 784 1176 6 


—ũ—ů— 


1% | 47124 | 4= Difference of the ends 
6 of the height 54978 1 . 
176% 1 . 


3 923, 630 


+ = ſolidity required. : 
E. 3. What is the ſolidity of the fruftum of a ſquare pyramid, one 
fide of the greater end D being 8 inches, that of the lefler end 4 4 


uthes, and _ height 60 inches ? i 
2S 2 L | 1 


—— — — U 


1 
3 
? 
? 


, 1 1 . N — Ow" 1 . 1 . — Y 
1 _ — 1 _ I : . > . — — * 8 N e 8 : — . 
k f . . * — * ef 132 - 8 $A 4 Ur a, — 
$ Sinks nts 3 3 + 5 , 4 1 > * 4 * 3 £ N vs , * om LOI we” n n Ws. S425 1d CET MET uh BEES” MG. * 
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3 — —— 3 MFG; os 8888 : SF" WP ms RS — — ed — y >, 5 
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3 4 
S8 ths | 
64 = Area D 16 = Area d 


1024 32 = Square root of the products of 


1 the area of the two ends 
62) 124 64 

124 16 

. | 32 


| — 


1125 
__20=5 of the height 


2240 the ſolidity. 


F . 4. Required the ſolidity of the fruſtum of a hexagonal pyramid, 
the fide D of whoſe greater end is 3 feet, and d of the leſſer end 2 feet, 
and the height 6 feet? 
28, 598 = Tabular multiplier 
4 = Square of 4 


% Ss © S> 


— 


. 


LS 


,, ß 


8:77 


10, 392 = Area of the polygon d. 


2,598 = Tabular multiplier - 
9 3 of D 


, = Area of the pres D. 


= 


242985744(15159 = Square root of the A of the 
areas of the two ends. 


— — 


25) 142 | 
:— SS 
| — 10, 392 
305) 1798 . = 23;382 
1525 | 15,588 
3108) 27357 5 49.362 Fr Ts 
Oe | | 1 2 of the height 
31168) 249344 Anſwer 98,724 = ſolidity required. a 


249344 | | — — N ole. 
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Nate. To find the convex ſurface of the fruſtum of a pyramid' or 
cone, you muſt multiply the ſum of the perimeters or circumference of 
the ends, by the ſlant height, and half the product will be the ſurface 
required. "5 55 ; 
E. 1, How many ſquare feet are in the ſurface of a fruſtum of a 
{quare pyramid, whoſe ſlant height is 10 feet, each fide of the greater 
baſe being 3 feet 4 inches, and each fide of the leſs 2 feet 2 inches ? 


fe ts | E. 2. How many ſquare feet are 
3 in the ſurface of a fruſtum of a 
2 2 cone, whoſe circumference of its 
— | | ends are 64 and 16 feet, and ſlant 
£2 i fide 14. feet ? Ws | 
. ＋ 16 
22 O Sum of perimeters * 
„ 1 
2)220 2)1120 | 
Anfe. 190 Feet, the contents Anſwer 560 Feet the content. 


ProB. 7. To find the folidity of a cuneus or wedge. 
RULE. Multiply the ſum of twice the length of the baſe, and the 
length of the edge, by the product of the height of the wedge, and the + 
breadth of the baſe, and 4 of the laſt product will be the ſolidity. 
E. 1. What is the ſolidity of a wedge, whoſe baſe is 4 inches long, 
and 2 inches broad ; the length of the edge being 3 inches, and the. 
perpendicular height 8 ehe? 8 5 . 2 


2 


1:4 ==P'wiee the length of baſe L 
3 = Length of the edge /. | 


11 = Sum. as 
8 = Height of the wedge 5 
2 = Breadth of the wedge B 


— —-—-— 


16 1 Product 
11 


6) 176 


Anſwer 292 inches the ſolidit . 
When the length of the baſe is equal to that of the edge, the wedge 
is evidently equal to half a priſm of the ſame baſe and altitude, and 
may be meaſured by the following RULE 
| f 'Þ 


. 
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- RULE. ' Multiply the area of the baſe by half the altitude of the 
wedge, and the product will give the ſolidity. 


ExAMPLE, What is the ſolidity of a wedge whole baſe meaſures' Ty 
det * 8, and perpendicular height 6 feet ? 


Z 


120 = Area of the baſe 
= the altitude 


Anſwer. 360 Feet the ſolidity. 


Pros. 8. To find the ſolidity of the Ae 

RULE, To the ſum of the areas of the two ends, add four time 
the area of a ſection parallel to, and equally diftant from both ends, 
and this laſt ſum multiplied by 4 of the height will give the ſolidity. 

ExamPLz 1. How many ſolid feet are there in a tree whoſe ends 
are rectangles, the length and breadth of the —_ end meaſures 12 
inches by 8, and the leſſer end 8 inches by 6; and the — 60 
inches? 


12 . | 8 
= 2 FI of the greater LB. 48 = Area of the leſſer "4k 
ES EE 8 
"oP „„ 6 | 
 2)z0 OE = 2)14 
10= len gth of the middle 7 breadth of the middle 
7 rrectangle. . reflangle. 8 


70 | ; 8 
| 


280 = 4 times the area of the middle rec- | 


96 angle. 
3: 2 | = 
424 | CA 
10 n of the er 
4240 
| 1728)4240( 2,45 ſolid feet the anſwer. 
| 3456 * 
7840 
6912 
9280 
8640 


oF SOLIDS. 700 


he Note, The length of the middle oth is equal to half theſum of 
the lengths of the rectangles of the two ends, and its breadth qual to 
5 half the ſum of the breadths of thoſe rectangles. | 


- Dons 9. To find the convex ſurface of a ſobere or - globe, or any 
| ſegment or zone of it. 


RULE. Multiply the circumference of the ſphere by its diameter or 
height of the part — and the product will be the convex ſurface. 
Note. The height of the whole ſphere is its a 


b. 1. What is the corivex furface 
of a globe, whoſe diameter Di is 3 
inches ? 


3,1416 — 
8 , 
954248 = Circumference ; 
3 = Diameter . 


1 


Anſ. 28,2744 the ſurface req. 


E. 2, What is the convex ſur. 
face of a globe, whoſe diameter is 
9 inches? | 


3,1416 
OY 
"23,2744 = = Circumference. | 


— 9 = Diameter 
Anſ. 2 2544696 the ſurface, 


E. 3. Ifthe diameter of the earth be 7964. miles, what is the whole 
ſurface, fuppolng it to be a perfect ſphere? _ 


3,1416 
7964 
-. 125004-= 
188496 
282744 
219912 
25019, 024 = Circumference 
7254 
1000788096 
1501182144 
2251773216 
1751379168 
i Anſwer 19985690509196 ſquare miles, 


h 
I 
| 

1 A 


ProOB. 10. 


=—_ *  MENSURATION 
Pos. 10. To find the folidity of a ſphere or globe. 


RULE. Multiply the cube of the diameter by 5236, and the pro. 
duct will be the ſolidity. | 


FE. 1. How many ſolid feet are e there i in a globe, whoſe diameteri 12 
inches? 
| 12 
12 
144 
12 
1728 = Cube of the diameter 
5236 
10368 
5184 
3456 
8640 
Anſwer 904, 7 808 inches che folidity. 


K. 2. What is the ſolidi of the earth, ſuppoſin it to be fect! 
bee, and its diameter 79% miles? as 52 8 
| 7964 
7964 
31856 . 
47784 
71676 
$5748 
63425296 
„ 
253701184 
380551776 
570827664 
443977072 
505119057344 cube = the diameter 
25236 
3030714344064 
1515357172032 
1010238114688 
ä 2525595286720 57 
Anſwer _2644803 38425, 3184 miles the catltey. 


Pros. 11. To find the ſolidity of the ſegment of a 1 


RULE. To three times the ſquare of the radius of its baſe, add the 
ſquare of its height ; this ſum multiplied by the height, and the product 
again by 25236, will give the — . A 

- I, 


(ache 


who! 


F. 1. The radius 4 of the baſe of the ſegment of ABC, is 12 
inches, and the height 32 9 inches; what is its ſolidity ? 
> | 
1 
. g 
= 
432 = 3 times ſquare of A 
81 = Square of B 
" „ 


1 N 
9 height Ba A 


4617 
25236 


27702 
13851 
9234 

2308 5 


Auſw. 241 7,4612 ſolid inches, 
E. 2. What is the ſolidity of a ſegment of a ſphere, the baſe of 


whoſe diameter is 14 inches, and its height 5 ? 


7 

7 ; 

49 | 55236 

147 5 314160 

25 = Square of the height 41888 | 
172 * Ant- 450, 2960 ſolid inches. 

5 = Height 1 — ü 

860 . : 


Pros, 12. To find the ſolidity of a ſruſtum or zone of a ſphere, 
RULE. To the ſum of the ſquares of the radii of the two ends, 
add 4 of the ſquare of their diſtance, or the breadth of the zone ; and 
this ſum multiplied by the ſaid breadth, and the produc again by 
1,5708, will give the ſolidity. | | | - 
E. 1. What is the ſolid content of the fruſtum of the ſphere A B 
CD, whoſe greater diameter A B is 48 inches, the leſſer diameter DC 
40 inches, and the diſtance of the ends 8 inches > 55 
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322 M ENSURATION 
576 Square of 4 AB 
400 = Square of & DOC 


r 
a 
"= 
& 
4 


976. „ 

2,133 =< the ſquare of the < C 

— * diſ.of the ends AS - | 
33 --"A 

a 3—heealihoriience Al —— 

of the ends 8 


arne: 


7978,64 * 
ESE... \ ; 


5 6382912 of — i - 
55850480 ,_— 
3989320 — * 


2197864 

12532,847712 = Solid 3 the anſwer. | 
E. 2. Required the ſolidity of the middle zone of a ſphere, whoſe 
top and bottom diameters are each 3 feet, and the breadth of the zone 
EF 4 feet? | 


2,25 = DE 9 
2,47 
4 
EL ee. ef EF. 
Bread EF 
39,32 | 
I,5708 
31456 
275240 
19660 
3 
Anſwer 61, 7638 56 ſolid feet 


PBOB. 13. To find the ſolid content of a parabolic conoid. 


RULE. Multiply the area of the baſe by half the altitude, and the 
product will be the content. 


E. 1. Required the ſolidity of a N conoid, whoſe 3 is 
24, and the diameter of its baſe 34? 


„ 
2.4 


A 8 Eo 


907, 9224 Areas of the e baſe £ 
12 . the height 


Anſwer - 1089 550808 the ſolidity. 
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bd 2 4 þ ”* ens * 
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E. 2. What i is * folidity of the paraboloid H * whole height is 8 
naches, and the Ge of its circular baſe bs d 


776 = = Square of the Sms 5 ES 
27854 


2304 
2880 
4608 
4032 | 
A == Area of the baſe 
2 the height 


1809, — Au. the ſolidity. 


Pro. 14. To find the Solidity of the  fruſtum of a parabolic conoid, 


RULE. Multiply the ſum of the ſquares of the diameters of the two 
ends, by the height of the fruſtum, and the product * by, 3927, and 
it will give the ſolidity. | 


E. 1. What is the ſolidity of the © kh eite A B 0 D, the 
diameter A B of the greater end We 32, that of the leſſer end C D 24 
and the height cd 20 ? 


AB 2 — 1024 

S = $576 

1600 

0 = height cd 

32000 

1 

224000 
64000 
288000 

96000 


* Anſwer 12566,4000 the n 
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MENSURATION 
E. 2. What is the ſolidity of the fraſtum of a parabolic « did, the 
diameter of the greater end being 30, that of the leſſer end 38, and the 
diftance of the ends 167 
te - -- 63 104 
50 | 22+. IPTP 
2500 = 0 of the greater baſe 44728 
270 8 = 1 of the leſſer baſe 126208 
| 307936 
044 189312 
"36 = gh 15 — 
l 
Pon. 15. 7 find the felidity of a parabolic ſpindle. 


RULE. _. Multiply the ſquare of the middle diameter by the length 
of the ſpindle, and the product again by ,41888, and it will give the 


Anſwer 247 80, 9408 the _ 


ſolidity,—Note. ,4188 =, of „7854. 


5 
E. 1. The length of the parabolic ſpindle A BCD is 30, and the 


middle diameter AB 17; New OR 


17 


Deeds 
r 
T n 


is 50 5 90 


r 52% „% „% 00025” w owe 9 04 


BALE 68666 
8 


Anſwer 3631 68065 the folidity. 


E. 2. The length of a parabolie ſpindle is 6 feet, and the middle 
diameter 2 feet; what is the S 5 
5 341888 
2 4 | | 24 
4 _ S of the diameter e 
6 Length 5 55 3776 


24 | Anſwer 10,05312 ; the folidiry. 


Pros. 16. To find the ſolidity of a middle fruftum of a parabolic [pindle 


RULE, Add 8 times the ſquare of the middle diameter, 3 times the 
ſquare of the leſs, and 4 times the product of thoſe diameters into one 
ſum ; then this ſum being multiplied by the length, and Fe Ry 
again by 5052 36, will giye the ſolidity, E, I. 


E. 1. In the middle fruſtum A B E F of the parabolic ſpindle, the 
middle diameter A B is 72, the diameter of the end D C is 40, and the 
length E F 72; what is the ſolidit j? 


72 M Fat: I 


72 Aa” 


the 
the 


* 


— W 


4% S ON 
5184 Cen 


F 


8 times the 1 of AB | 3 
3 times the L of DC | 
4 times the product of A B and DC 


8 
8 
181M! 


the 


[ 


Length E F 


44966144 
12483072 
8322048 
20805 10 85 | 
217871,21664. Solidity, the anſwer, 
E. 2. What is the ſolidity of the middle fruſtum of a parabolic 
ſpindle, the middle diameter being 16, the diameter at the ends 12, and 
the length 20 ? | > 1 | | 


S, n= ” 
% - 
256 
2048 — 8 times the 11 of the middle diameter 
432 = 3 times the U of the leſs diameter 
768 = 4 times the product of the two ends, 
3248 | 64960 
20 == Length „05236 
le 64969. „ 
the 194880 
129920 
324800 


Anſwer 3401,30560 The ſolidity. ProBs 


326 | MENSURATION 
pen 1 7. To find the ſolidity of an hyperbolic conoid. 
RULE. To the ſquare of the radius of the baſe, add the ſquare of the 


middle diameter, between the baſe and the vertex; and this ſum multi. M 
ied by the altitude, and the product again by ,5236, will give the from 


olidity. 3. 
E. 1. In the hyperboloid A B C, the altitude 5 is 20, the radius c( _ 
of the baſe 24, and the middle diameter between the baſe and vertex 30; abs 
what is the ſolidity? : 5 
| 0 Fog N | 
9 | 5 > 
goo — I of the middle diameter ditan 
576 = [01 of the radius cC. F7 | of the 
5 | B Ex 
20 Height 9 midd! 
2950 | : 
»5236 = 
08 _ | | 10)4 
177120 2) 
88560 
— tag Wen 
147600 | rr, ee e e 
— | A JOS C 
15456, 6720 The ſolidity, anſwer. | Oe | 
E. 2. Inan hyperbolic conoid, the altitude is 20, the radius of the 
baſe 32, and the middle diameter 48; what is the folidity ? ro) 16 
*** 48 : 
25 48 
64 384 51 
96 192 R | 
1024 | 2304 = Square of the middle diameter ” 
| 1024 = Square of the radius . * 
3328 3 
20 Height 270 
665560 320 
„ = 
399360 | 995 
199680 
133120 be 
332800 4196 


| Anſwer 348 50, 8 160 The ſolidity. n N 
 PrOB. 18. 7% fund the ſolidity of the middle fruftum of a circular ſpindle. 
| RULE 1. Divide the ſquare of half the length of the fruſtum by half 
the difference of the middle diameter, and that of either of the two 3 


the 
lti. 
the 


Js 


0; 


ds, 


OF SOLIDS. 


of the circle. ; 8 
2. Find the central diſtance, by taking half the mi q - 

from the radius of the circle. 1155 8 | middle diameter 
3. From the ſquare of the radius, take the ſquare of the central 


diſtance, and the ſquare root of the remainder will give half the length 


of the ſpindle. GY | | 
4. From the ſquare of half the length of the ſpindle, take J of the 


{quare of half the length of the fruſtum, and multiply th 3 
de ſaid half length. 1 Ply the remainder into 


5. Take this product from that of the generating area and central 
diſtance, and the remainder multiplied by 6,28 32, will give the content 
of the fruſtum. ' | | 


EXAMPLE. What is the ſolidity of the fruſtum ABE F, whoſe 


ä 


0 A 


middle diameter A B is 36, the diameter CD 16, and the length EF 4o ? 


10400 = N of FEF 


2)40 


20 
1 
25 = Radius 
18 2 AB 
7 = Central diſt. 


50) 1, ½ = 36 = | 
Ls = Tabular verſed fine - 3 3 c D 


111823 = Tabular ſegment | 2)20 
2500 = Square of the diameter 10 Difference and 
——— . 5 = Differenee 
35911500 | 
223646 40 = EF 
—— „55 $= CF 
2 500 = Area of the ſegm.E AC 320 = Area of EAC F 
0 . ; | 


599,557500 = Generating areaE ACF > Rr 
7 = Central diſtances - 2 | 
F Js 125 


4196, 9025 | | 8 
| | 625 of the radius 
49 = UI ot central diſt, 


| 576(24 = + length of the 
+ Il pindle. 


40176 
176 | | 
* s . | 2+ 


| 327 
and 1 this quotient added to of the ſaid difference, will give the radius 


— 


I un ® = - - 
A 1 3 — _— - 
C — Is ++ — 
a wm * 12 — 2 2 A * 2 2 
— 0 X "_ S288 "I be 2 = 1 aid £ — ron ge: 
- — * — * * © 4b. 
ww, er 1 * - — 4 4 5 "© £ 8 © * — ho. * ol o& 
1 8 11 2 
— * — 
+ * 7 B 
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775 = N of + the len 


133,3333 =>3 0 of o 


442,6667 


- 6,2832 


93128630 
139692945 


372514520 
93128630 


279385890 


20 = + EF 
8853,3340 
4196,9025 

 4656,4315 


— 


br. of the ſpindle 


2 Anſwer 29257;29040080 The lie 


Prox. 19. To find the ſolidity of a ſpbened. 


RULE. Multiply the ſquare of the revolving a3 axe by the fixed aue, 
and this product _ by 552 ah and it will give the ſolidity required. 


E. 1. What is the ſolidity of a ſpheroid A BCD, the tranſverſe or 
fixed axe A Bis 40, and the conjugate or ence. axe CD is 30; what 
is the ſolidity ? 


30 
30 


go 


40 


36000 


35236 

216000 
108000 
72000 


180000 


18849, 5000 Solidity, Anſ. 


* 
29925 5 


\ 
Q 
Q 


e, 


8 8 


1. 


ind its revolving axe 50 ? | | 
50 —_ 


3 
— — £ : - 


8 
Ts 


1 


2500 TEES 26180 | 
-. 10472 
225000 | 


| | Anſwer 1178 10,0000 
Pros. 20. To find the content of the middle fruftum of a ſpheriods 
RULE. To twice the ſquare of the middle diameter, add the ſquare 
of the diameter of either of the ends; this ſum multiplied by the 
length of the fruſtum, and the product again by ,2618, will give the 
ſolidity, ID 5 a by 
ExAMrLE. What is the ſolidity of the middle fruſtum of a ſphe« 1 
riod, the diameter A B being 32, that of either of the ends 24, and 1 
the length 40 ? 8 | | 


2048 = Twice the ſquare of AB 
$70. = Square of CD 


- 


2624 - 


' Anſwer 2747 8, 5280 the ſolidity. af | 
Pros. 21. To find the ſolidity of the ſegment of a ſpheroid, 
RULE 1, Divide. the ſquare of the reyolying axis by the ſquare of 
the fixed axe, and multiply the quotient by the difference between three pot 
ime the fixed axe, and twice the height of the ſegment, 1 
SM» | s 2, Multiply: WY 


L 30%/ © © MENSURATION 
bt | 2. - Multiply the product thus found by the ſquare of the height of 
1 3 the ſegment, and this product again by 5236, and it will give the il F. 1. 
$A ſolidity required. | ES = LL 7 43 * 
3 ExAurLE. The axes of a ſpheroid are 50, and 30; what is the 1,737 
4 ſolidity of that ſegment, whoſe height is 5, and its baſe perpendicular 7 5 
14 to the fixed ae? | | _— 
= 30 2741 17 
br U of fixed axe = 2500)900 = I of the revolving axe We 
$ 5 | 536 RE D 51178 
5 — 
5 47146 
* | 70710! 
, - — NHofDC F Pe g 8 145424 
25200 : : 25 8 
10080 . 7 : K1 
* 4 I 
1260, oo 2 Þ ; of an 
NE 2 » 5 is 3? 
5236 2 2 4 
= 260 | * : ö 
314166 „ 
1012 * | : . 
bow ' 9235 x 7 2 
Anſwer 65, 7360 the ſolidit y. 3 
Pros. 22. To find the ſurface or foltdity of the foe regular Bodies. . 
RULE 1, To find the ſurface, multiply the ſquare of the fide of $3; 
the given body by the tabular fuperficial multiplier againſt the given 
name, and the product will be the ſuperficies. 8 
2. To find the ſolid content, multiply the tabular number againſt 
the given name by the cube of the fide, and the product will be the 
ſolidity. 5 | | OOO. | : 
® A TABLE of the Superficies and Solidity of each Body, | octaed 
55 whoſe Side is 1. 5 | 547 
No. of Sides. | Names. Superficies. ; Solidity: | 10 
| | | | | | | = . 282 
PRE | Tetaredron 1,7320651 O, 1178511 7 
6 Heaxaedron |  6,000000 | '1,0000000 30,16 
8 Octaedron 3,4641020, 47 14045 7 
3 Dodecaedron 20, 645729 775663119 pas 
la 4 Icoſaedron © 8,660254 | 2,181695 AYE 


E. 1 will f 


F ²˙ ö th ira 


E. 1. The ſide of a tetraedron 
is 43 what is the ſuperficies ? 
1,732051 = Tabular multiplier 
16 = Square of the {ide 


— —5— 


275712816 the ſuperficies. 


E. 2. The fide of a tetraedron 
is 43 what is the ſolidity ? 
„1178511 = Tabular multiplier 
64 = Cube of the ſide 
4714944 
7071066 


75424704 the ſolidity. 


E. 3. What is the ſuperficies 
of an hexaedron, whoſe linear fide 
is 3? . 5 


62 Tabular multiplier 
9 = Square of the fide 


54 the ſuperficies. 


E. 4. The fide of a hexaedron 
is 3; what is the ſolidity ) 
27 = Cube of the fide 

I = Tabular multiplier 


27 the ſolidity. 


E. 5. What is the ſolidity of an 
octaedron, whoſe fide is 4? 


14714045 = Tabular multiplier: 


64 = Cube of the fide 


18856180 
28284270 
30, 16988 80 the ſolidity 


— pee 


OF SOLIDS. 


206, 904213 the ſolidity. 


lidity ? 


331 


E. 6. What is the ſuperficies of 


an octaedron, whoſe fide is 5 
3,4664102 = "Tabular multiplier 
16 = Square of the ſide 


5574256 32 the ſuperſicies. 


E. 7. Required the ſuperſicies 5 
of a dodecaedron, whoſe linear fide 


% <7 | 


20,645729 = Tabular multiplier 
| 9 = Square of the fide _ 


185,811561 the ſuperficies. 


E. 8. The linear fide of a dode. 
caedron is 3; what is the ſolidity ? 
 7,663119 = Tabular multiplier 

2207 = Cube of the fide 


53641833 
15326238 


4 


E. 9. What is the ſoperficies 
of an icoſaedron, whoſe linear ſide 
u 3 e 
8, 660254 = Tabular multiplier 
. 9 S Square of the fide 


77,942286 the ſuperficies 


E. 10. The linear ſide of an 
icoſaedron is 3; what is the ſo- 
2181695 = Tabular multiplier 

27 = Cube of the fide 
16271869 j 
4303390 


58,90 5765 the ſolidity. 


The ſolidity of any irregular body may be determined by 


immerſing the ſame in a veſſel of water; for the ſolid content of the 
additional ſpace, 8 by the fluid on account of the immerſed body, 


will be equal to the 
11 


olidity of that body. 


ProB, 22 » 


"2 | MENSURATION | 
| PraB, 23. Ta find the folidity of timber, 


The menſuration of timber (ſuch as cylinders, pyramids, cones, &e, 
and their fruſtums (being very troubleſome by the exact rules given in 
this ſection, an approximation has taken place, and the contents of ſuch 
trees, or pieces of timber, are generally computed by the followin 

RULES 1, Multiply the ſquare of the quarter girt- (or 2 of the 
circumference) in inches by the length in feet, and divide that product 
by 144; the quotient will be the content in feet, = ane 

2, Multiply the ſquare of I of the girt, or circumference, by twice 
the length; the product will be the content. 22 

E. 1. What is the content of a tree, whoſe girt is 40 inches, and 
: hength 6 feet? © | 1 


By Rule 1, f By Rule 2. 
8 $)49 
10 of the girt s of the git 
F - „„ 
100 | 64 | | | 
6=Length in feet | 12 = Twice length 
f 12)600 8 ” 1 
1 3 | ä 
vw nm 50 = I2) 64 
Anſwer 4,16 feet, © Alnfwer 5,33 feet. 


Note. By the above example it appears, that the firſt rule is errone- 
ous, by above & part of the true content. The ſecond rule differs from 
the truth only 1 foot in 190, and is full as eaſy in practice; therefore 
I think it ought to be brought into general uſe among the practitioners 
in this art, fince the eaſe of the other method is the only argument 
alledged for employing it. | 35 „ 

E. 2. How many feet of timber are there in a tree, whoſe girt 1 
48 inches, and length 9g feet? 8 8 


By Rule 1. 4)48 Ey Rule 2. 5)48 
12 | 9,6 
144 576 
9 | 864 
140129609 feet the Anſwer, 92,16 


+ IG 


Fl 


144016 587880 11, 52 feet Anſw. 
: © + 37+ bes 


k 323 4 


* 


LXIX. ARTIFICERS WORK. 


e. 
i Ne 
ch 5 1. OF BRICKLAYERS WORK. 
* RICKLAYERS compute, or value their work, at the rate of a 
& brick and a half thick; and, if a wall be more or leſs than this 

ſtandard, it muſt be reduced to it by the following 1 
6 RULE. Multiply the ſuperficial content of the wall in feet, by the 

number of half bricks in the thickneſs, aud + of the product will be the 
id. content required. SE 

E. 1. How many ſquare rods are there in a wall 52 feet long, 12 

ſet high, and 24 bricks thick? | : 

Tn 52 = Length 
5 12 = Height 

272)624,00 (2,29 
. 5 
800 3)11,45 _ „ 
i 544 3 rods, ft, inch. 
"2560 3,816 =3 221 11 The anſwer. 
2448 
112 


Note: In practice it is uſual to divide the ſquare feet by 272, omit- 


ting the 4 in favour of the workmen. 


The uſual way to take the dimenſions of a building, is to meaſure half 
10 round its middle, on the outſide, and half round on the inſide; and this 
. will give the true compaſs, in which the thickneſs of the wall is included. 
- When the height of the building is unequal, take ſeveral different alti. 


tudes, and their ſum being divided by the number you have taken, may 
be confidered as the mean height. 

Io meaſure a chimney ſtanding by itſelf, without any party wall 
adjoining, girt it about for the length, and reckon the height of the 
ſtory for the breadth ; but if it ſtands againſt a wall, you muſt meaſure 
it round to the wall for the girt, and take the height as before, 

When the chimney is wrought upright from the mantle.tree to the 
ceiling, the thickneſs muſt always be the ſame with the jambs; and 
nothing is deducted for the vacancy between the floor and the mantle- tree, 
becauſe of the gathering of the breaſt and wings, to make room for the 
hearth in the next ſtory. * RES, 

To meaſure chimney ſhafts, or that part which appears above the 
roof, girt them with a line, about the leaſt place for the length, and take 
the height for the breadth; and if they be 4 inches thick, ſet down the 
thickneſs at one brick-work ; but if they be 9 inches thick, reckon it af 
: a brick and a half, in conſideration of the plaſtering and ſcaffolding. 


= 


* 


334 ARTIFICERS WORK. 


All windows, doors, &c. are to be deducted out of the contents of the 
walls in which they are placed. But this deduction is made only with 
regard to the materials; For the value of their — is added to 

the bill, at the ſtated rate agreed ö | 


E. 2. A gentleman built a wall round his tn + which i is 942 feet 


long, - feet high, and 2+ bricks thick; how many rods doth it contain? 


942 = Length 
x 8 = Height 
272)7536 (2, 
$44 22” Ra 
2096 3) 138,5 EN | 
et, , oY rods, ft. inch. 
| 46,16=46 43 6 The anſwer, 


E. 3. 3 rods are there i in a wall 821 feet long, oy feet 
high, and 2 bricks thick ? 
82,8 
Wi, 
4125 
1650 
825 | 
272) 103125 (3,79 
816 4 


2152 3) 15, 16 . 
1904 — rods, ft. inch. 


— 5505 = . The anſwen 
2485 | 

2448 

ps 


. OF MASONS WORK. 


To maſons work i all ſorts of ſtone work, and the meaſure 


made uſe of is a foot, either ſuperficial or ſolid. 


RULE 1. For ſolid meaſure, multiply continually into one ſum the 


length, breadth, and thickneſs, and the product will be the ſolidity. 


2. For ſuperficial meaſure, multiply the length and breadth of every 
part of the projection together, and the product will be the content. 


inches, its __ 5 feet 3 —— and thickneſs 2 feet ? 


Y 


E. 1. What is the ſolid content of a wall, whoſe length is 32 feet 6 


z 


r 
n 
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WN * * 
. 


8 32,5 | 1 in. 1 
‚ = 1 * 
1 8 : E 5 3 
N 650 8 e J 
1625 | 88 ; 
| | 170,625 | 170 7. 6 
3 OS 3 
Anſwer 341,250 Anſ. 341 3 o Same as before. 


E. 2. Required the ſolid E. 3. What is a marble ſlab worth, 
content of a wall, whoſe whoſe length is 8 feet 6 inches, and 


1 is 107 feet, its height breadth 5 feet 6 inches, at 55. per foot? 
4 feet 6 inches, and its 


thickneſs 4 fear F | | | 

107 | 8 3 = 305 
245 DE. a $3 7 X 3 =.21 
535 425 115 

428 g 11 ; 3 

214 5 / 

| 21,25 = 21 3% „ 
2621, 5 | | 8 11 


| L. 5 6 3 Anſwer, 
Anſ. 10486, o Feet. 


3. OF CARPENTERS AND JOINERS WORK. 


Carpenters and joiners work 1s that of flooring, partitioning, roofing, 
&c. and is meaſured by the ſquare of 100 feet. 


RULE. Multiply the length by the breadth, and divide this _ 
by 100 for the content. 


> Kt. Wa floor be 25 feet 3 inches jog = 12 dee 6 inches + broad 55 
how many ſquares . it contain? 
25,25 
ns 
126298 
50 50 
442 
Anſwer 315,625 = 3 48 15 feet. 


E. 2. How many oaken planks will floor a room, 601 feet long, and 
25 wide; ſuppoſing the planks each 12 feet long, and 1 foot wiee ? 
Firft 1X 12=12, the area of one plank. 
And 60,5 X 32,5==1966,25, the area of the room. 
2 8 * the anſwer. a 3 
3 
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E. 3. If a houſe within the walls be 22 feet 6 Hikes long, and 10 
dect z inches broad, how many ſquares of roofing will cover it ? 
2)10,25 = breadth - 
S125 = & breadth 


155375 
2255 = length | 1 
| L | | cielin 
30750 | | the f 
30750 | Rl 
Anſwer 3145-9375 = 3 ſquares, 45 feet. . 
„ houſe meaſure within the walls 52 eet 8 inckes in length, F 
and 30 feet 6 inches in breadth, and the roof be « a true pitch; what = 


will 1 it coſt roofing, at 10s. 6d. per ſquare ? 
Firſt 30,5+15,25=45,75, width of the roof, 
Then $2,66X 45375=2409 feet = 24 _ 9 feet, the cnn 


4⁰ 
5 | 2 9 
: 9525 of a pound = 10s. 6d. 
12045 8 
4818 
12045 
Anſwer 12,64725 = = £-13 12: 1114. 
Note, In meaſuring joiners work, the ftring is made to ply Eloſe to 

every part of the work over which it paſſes, 


OF SLATERS AND TILERS WORK. 


: 8 ne tilers work is meaſured by the Jquare of 100 feet. 
RULE. - Multiply the length in feet of the ridge, by the girt fron 
eave to cave, and the product will be the content in feet, which muſt be 
reduced to ſquares as taught in carpenters work. 


E. 1. The length of a ſlated roof is 50 feet 6 inches, and its girt 32 
feet 3 inches ; how many ſquares will it contain ? 
| 50,5 = Length 
32225 = Girt 


2525 
1010 
1010 

| 1515 


Anſwer 16]28, 62g = = 16 ſquares, 28 feet. 


Note. In ſlating it is common to reckon the breadth of the roof 2 2 Of 
z inches broader than what it meaſures, becauſe the firſt row is 885 
covered by the ſecond: this is ſometimes 3 in tiling, 9 

0 2. | 


d 10 


gt 
vhat 


it of 


> to 


oft 


2. 


b how many * does it contain ? 
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E. 2. Kaen many ſquare are contained in 4 roof, whoſs length 1 
jo feet, and depth 30 feet ? | 


Firft 30X 2==60 ; and 70 X 66==4200 feet = 42 — 


3 5. PLASTERERS WORK. 


Plaſterets work is of two Kinds; viz. plaſtering upon laths; eftied 
cieling; and plaſtering upon walls, called rendering, and is meaſured by 
the ſquare yard, which is 9 ſquare feet. 

RULE. Divide the ſquare feet by g, and the quotient wil be ds 
number of ſquare yards. 


KL; Is: l inches N 22 bet 6 inches 


6078 : : | *= in. 
227 9 5 „ | 
i 
12150 Pa 
12150 4 3 
_$11366,875 „ 
1 | 


et ONE = Anfwer 151 7 10 6 As before 
10, 00 5 | 
12 8 
8 | | —_ 
Anſwer 15 1 yards; 7 feet; io inches; 6 parts, 
F. 2. There is a quantity of partitioning, that meaſures 260 feet 
about, and 18 feet high, and is rendered between quarters; the lathing 


and plaſtering of which will be 87. per . and 2 e 2d. per 
yard; what will the whole come to? 


260 


Dom . 
| $1466 . 


50520 The whole cortent 
ro : 
— L: 4.5 
Plaſtered 416 at 84. per Feld = 13 17 4 
Whitened een 5 4 © 


| | Anſwer 19 1 4 wo 
2X- | | FT 8 Note? 


WY 
n 


2 
3 


2222 
3 YEN 


* n 
SAIF * e 


» 
— . 1 Nr - * 5 . ah 1 8 5 3 5 IN ——y PEST TEL > 5 . 7 haps * 75 py 
n * *7 * 72 * hat a; x ores ret ARS on o n „ * 
8 i% - li 2 * 8 VS 0 OP NEEDS 2 $1 . 2 88 Le #5 2” * 60s 2 8 eres wo : F p : : | 75 
&ef c * * 54 ” 5 XY CS I Ci . EE»: r AR * x00 
E 3 Pp PETTY, of: bes DTT Oy 2 er we Gly” rb HY ö robo arg 46 n 1 1 * . 9 3 3 0 
. 0 8 8 r N "I Wha. + +l x : 1 . D 2 2 
—— — 945 DIS” ir — — — nnn G — — = 
. 


Mi 


v4 $ 
11M 
1 
3] 
+2 
3 


LEY 


» 1 . — . 4 2 


Note, In meaſuring between quarters, there is commonly Y &. park of 
the whole area deduRted; but when rendering between quartery i; 
whitened or coloured, there i is 4 part to be to the whole, for the 
fides of the quarters and braces. 


E. 3. What will plaſtering a cieling, at 104. per ml. come to 
CO ds lenanh 36 on. andthe tennlh 35 Gant? ; 


Firſt 26 K 15==390, and ene 3. feet, the content, 


By Multiplication, | By the rule of Three, 
. 4. 2d. ” > yds, . 
325010 | 1 * 10:50-43:-$ 
10 * 41313 9 2 
8 4 „ 390 
1 | | 10 
1 3 4 ä 9)3900 
3 120433 3 2 
34 21 of 04. 2 5306 1 . I | 
Anſwer C. 1 16 15 — 


PANT ERS WORK. 


88 work is 2 the ſame as plaſterers, and in taking the 
| _ manſions, the line muſt be forced into all the mouldings and corners, 


E. 1. If a room be painted, whoſe height is 9 feet 6 inches, and its 
compaſs 49 feet 3 inches; how _ yards does it contain ? 


By Decimals. . | By 9 
40,25 | | EE BY 
nn. 0 | 40 3 
20125 | 
36225 362 3 
3 RG "x6 
9)382,375 - <8 : 8 
r 9382 4 
Anſwer . 


Anſwer 42 4 4 6 As before, 


E. 2. How many ſquare yards are there in a room, whoſe height is 
Ie inches, ans! e | 


98,75 | 
1275 Note. Windows are done at ſo much 4 
49375 a piece, and in carved mouldings, &c. it 
19950 .- is cuſtomary to allow und che the uſual 
9875 _ "FORO . 
9) 12344375 IL | oy 


- Anſwer 137,152 = 137 Jerds, 1 foot 4 inches, 4 parts. 
| : : N , 7. GLAZIERS 
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7. GLAZIERS W RK. 
Glaziers take their dimenſions in feet, inches, and parts, and eſtimate 
their work by the ſquare foot | El 
E. 1. If a pane of glaſs be 3 feet, 8 inches, and 3 quarters long, 
ad 1 foot, 4 inches, 1 quarter bread ; how many feet does it contain? 
| By Decimals. \ By Duodecimals. | 


3,729 F. 
15354 3 
8 

3 

o 


* 


14916 
18645 
11187 


3729 8 Sh Oe 
Anſwer 5,049066 Anſwer 50 - | 2 3 ſame as before, 
Note, In taking the length and breadth of a window, the croſs bars 
between the panes are always included ; and no allowance is ever made 


for cound or oval windows, as the trouble of cutting them to thoſe 
ſhapes, is more than the value of the glaſs omitted. 


Windows are ſometimes meaſured by taking the dimenſions of one 
pane, and multiplying it continually by the number of panes. 


E. 2. There is a window with 16 panes of glaſs, each 3 feet, 7 in- 
ches, 3 quarters long, and 1 foot, 5 inches, 1 quarter broad; how many 
feet of glaſs are contained in the ſaid window?8$9 

By Decimals. 
3-643 
1,437 
25501 

10929 
14572 
3043 
$»234991 
| + 


* as 
Anſwer 83, 759855 Anſwer 83 10 3 © o ſame as before, 


8. PAVIOURS WORK. 


Paviours work is done by the ſquare yard, and the content is PRE 
by dividing the area in feet by 9. NEO 5 | 


2X 2 e E. 1. 


f wy . 2 A. EINE Dole: Ee gn In os 7, I N 
2 I 7 oF 1 AR 4 — * 1 fe ORE COUP ARES Ns SIS L219 „ 55 5 1 : = 
. 1 , 8 ; v7 * ; : wo" vey inf 0 2 oo Ou £5 e 1 1 : 7 © thee Dr, 90 — 5 9 x 
5 * e . $2 g . * SL : wy 5 2 113 W 4 n ee SPORE 2 2 1 CR 8 r 4 8 i eee n Pc 
D * 0 * ER . ̃ v1 REM OS UL PLN +. EATS I rn Yd 8 * 4 Fe SL — 5 r 6 — 
* N Fe om re A ro” E oy y £350 ” # $5 1 Uh, 8 1 1 4 a To | S \$+*+- Pa e er — Ye r e . -r," 2 4 A 
6 — —„ te P ds it eto ds N : e on — — Ge pe; CELERY Dn WY PRA EDS — 
nnn ** — NN Tag 1 n . in” at OT oF? * —— a EET SJE DUCTS IR. omen. Ces. —— * : 0 
— — 8 ; . NI oy 8 2 2 "w 2 — 6 es 3 — 27 
<4 e WO ee BTR" 2 3 3 n 
P 22 2 * 
— 2222 — —— 9 


I 1 
1 «a 
-@ 7 
1 £ 
" . 
2 
þ N 
9 
4 
1 4 
95> os 
* * 2 
Oo 2 14 
* 4 
* 
s 


3% Arien WORK, | 
. — ˖ br longs and 524 feet wide, how many 


fquare yards are contained therein? 
* | | . 1 8 
665 6 $2975 
AS | 33275 
1330 | 46585 
_—_ 5 
2 ea 33275 | 
„„ 97351085127 He. 
. 9)35105 1 6 Anſwer 3900, 56g Same as before, 
Anſwer 3900 5 1 6 ANT 


* There is By ö court-yard, whoſe length is 86 feet 
3 in breadth 40 feet 6 inches; how many ſqu: are con. 


. 1 
495 ag 86 3 
40 6 
43125 + MW 
ns Eh "WEL 
34930125 . : — Ys 7&4 
_ ee | Ab ET IE ike 
Auſwer 388,125 2885 | 


VAULTED AND ARCHED ROOFS, | 
Paulted Roofs are formed by arches ſpringing from the oppoſite wall 
and meeting in a line at the top, 8 * % 
Domes are made by the arches ſpringing from a circular or polygon 
baſe, and meeting in a point at the top. 
Saloons are formed by arches connecting the ſide walls to a flat rod, 
or cieling, in the middle. e 
Sroins are formed by the interſection of vaults with each other, 
Pros. 1. Te find the ſolid content of circular, elliptic, or gothic vaulted 
5 ONE roofs. | : : 
_ RULE. Multiply the area of one end by the length of the roof, 
and the product will give the ſolidity. „ | 
ExamPLEe. What is the ſolid content of a ſemi.circular yault, who 


ſpan is 30 feet, and its length 100 feet ? 
| TY 3 57854 
90 = Square of 30 
Tb an OT OPT; 
353-4300 = Area of the end | 
Anfwer 35343 Feet the ſolidity, PAB. 2, 


Pr 


dia 


7M 
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Prone = Toft the concave or couvex ſurface of citcater, c 5 | 
or gothic roofs. 


RULE: Multiply the length of the arch by the af hd 
and the product ay be n | length , 
ExAMr LIEB. What is the concave ſurface of a ſemi<cireular rault, 
*. and its length 100 ? | | 


amy 


3,1416 
30 
2) 94, 2480 
Ire, | 47,1240 = Length of the arch 
e 
ſert Anfwer 471 254 Fieet the concave ſurface, 
on. 


Pros. 3. To find the ſolid content of a dome; its height, ad the 
dimenfions of its baſe, being known, 
RULE. Multiply the area of the baſe by 3 of the height, and the 
the product will be the ſolidity. 
ExamPLe, What is the ſolid content of a ſpherical dome, the 
diameter of whoſe circular baſe is 50 feet, and height 30? 


7854 | 

. 2500 = Square of 50 4 

Ire. — | 4 
3927000 1 

3 1 

20 of the beigkt 94 4 

Anſwer 39270,0 Feet the ſolidity. 4 

dh, Prog. 4. To find the Superficial content of a ſpherical dome. # 
UL E. Multiply the area of the baſe by 2, and the product will be 

170 the ſuperficial content. 6 
2 ExaurLE. What is the ſuperficial content of an hexagonal. ſpherical bf 
- dome, each fide of whoſe baſe being 20 feet? i 

oo, 2, 598076 Area of an „ whoſe * is I, 3H 
| 400= Square of 20 1 

ho lt 
1039,230400= Area of. the baſe 7 

1 


— _—_ 


Anſwer 38 Feet the fuperſicia content, 


Elliptical domes are meaſured by the following Rule: Add the height 
to half the diameter of the baſe ; this ſam —— by 1,5708 will 
pre the ſuperficial content e 


— 
he — ” Þ ” —— 2 wy 
5 e nner 
8 P 
* 1 — SS 


. I; 


PROM. 5- 


: 
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Pros. 5. To find the ſolid content of the wacuity formed bs 270in 


arch, ether circular or elliptical, 


RULE. Multiply the area of the baſe By the height, and the pro. 20 b 
duct again by ,904, and it will give the ſolidity. 5 ſe three 
E. 1. What is the ſolid con- E. 2. What is the ſolid content 
tent of the vacuity formed by a of the vacuity formed by an ellip. 
circular in, one fide of its tical groin, one fide of its ſquare 
ſquare baſe being 10 feet, and the baſe being 40 feet, and the height 
height 575 7? | | 
| 10 i 40 
10 | | 
id OE OP _ 2 
100 = Area of the baſe 15600 12„5 
5 = Height | | 12 will 
goo | | 19200 
5904 „ 7 "wouS 
2000 76800 
4500 | | 1728000 15 
Anſw. 45 2, ooo feet of the ſolidity> Anſwer 17356, 800 
Pros. 6. To find the concave ſuperficies of a circular grom, 
RULE. Multiply the area of the baſe by 1, 1416, and the product 
duct will be the ſuperficies, HS | 
E. 1. What is the curve ſur- E. 2. What is the concave ſuper. 
face of a circular groin arch, ficies of a circular groin arch, one 
one fide of its ſquare baſe being fide of its ſquare baſe being 8 feet? 2 
10 feet? 1 5 ; „ * | 180 
8 8 | 
10 | | | 
— | 64 = Area of the baſe 
100 = Area of the baſe 1,1416 | 
1,1416 | 
5 45664 
Anſ. 114, 16 the ſuperficies. 688496 


Anſ. 73,0624 the ſuperficies, 

| Note, Elliptical groins may be meaſured by the above Rule, the 
error being too ſmall to be regarded in practice. 8 
The general rule for meaſuring all arches is this: From the content 
of the whole, conſidered as ſolid, from the ſpringing of the arch to the 
autſide of it, deduct the vacuity contained between the ſaid ſpringing 
and the under fide of it, and the remainder will be the content of the 
ſolid part, e | See _ 
35 Queſtiort 


oy Co &E OB 


DQueftions for exerciſe in Menſuration, f 
Quel. 1. What difference is there between a floor 30 feet long, and 


20 broad, and two others of half the dimenſions ? and what will they all 
three come to at 2/. 105. per ſquare ? 


Firſt 30X20 ==600 | SIG 
And EE ira) 300 . the difference 


ibo) Sum 
9 Squares, at 21. 101. = 2,0. 


Then 2, 5 X9=22,5= —— 105. the anſwer. 
NQueft. 2. There is a ſtreet, whoſe length is 21,5 feet and the breadth 


12,5 feet, is to be paved with ſtones, each 15 inches * how many 
will it take? 


215,5 
12, 
1075 | 
430 1525 
1 1,25 
1,5625)268,7 268,7500( 172 Stones, an: 625 
15625 "i ; 
112500 
| 199375 155525 = Kg of one ſtone, 
312570 | 
322530 5 | 4 
© | 


PE 3- What is the difference between a ſolid ties, and half 
a foot ſolid ? 


Firſt 1928=2—864. ſolid inches in a ſolid half foot. 
And 6X 6X 6==216 ſolid inches in half a foot ſolid. 


Difference 648 Solid inches, the anſwer. 
Que, 4. Suppoſe the ball at the top of St. Paul's Church is 6 feet 
in diameter; what did the gilding of it come to, at 3d. per ſquare inch ? 


5 — 6X 12=72 inches; then 3m, 1416 N 72226, 1952, the circum- 
erence, 


And 226,1952X 72==16286,0544 inches, ſuperficial content. 
8 16286, 844 3,5 57001, 19044. = 237l. 105. 144. Anſwer. 


Queft. 5, What is the diameter of a cirele, whoſe area is 9 times as 
uch as one of 21 inches diameter ? Tatts 


. 
2 Square root of g 
AT 63 Inches. | 


. 


Dneft. 6. The diameter of a circle is 63 inches; the diameter of 
another Circle is required, whoſe area is 9 times leſs, -- OE 
1 Ds v 9=3)63 

| ' Anſwer 21 Inches, | 
Preft. 7. The tranſverſe diameter of an ell ipſis is 57, and conjugate 
41; the diameter of a circle is required, whoſe area is equal to that of 
the ellipſis. Ls | | 
Firſt 57X41=2337, and / 2337=48,34s the diameter required, 


2reft. 8. Our ſatellite, the moon, is a globe, in diameter 2179 
miles: I would know how many quarters of wheat ſhe would contain, 
if hollow, 2150,425 ſolid inches being the buſhel ; and how muck yard. 
wide ſtuff would make her a waiſtcoat, was ſhe to be cloathed ? 
Firſt 2170X2170X2170X ,5236=5350308686,8 folid miles, 
Then a mile = 1760 X 1766 X 1760=5451776000 ſolid yards, 
. 5350308686, 8 X 5451776000=491686844912877 56800 folid 
yards in the moon. Now in a ſolid yard are 36X 36X 36=466;6 
folid inches. „ 291686844912877 56800 X 46656= 
13608 9414362552158 1260800 ſolid inches in the moon: Anda 
quarter = 2150,425R8=17203z4-. > Conſequently, 
172034 )1360894143625521581260800( 791061 1$28102128540,06 
quarters of wheat, the moon would hold if hollow. | | 
Again, 2170X 3,1416258 17, 272, the circumference of the moon. 
Then 68 17, 272 X 2170=14793480,24 ſquare miles the furface of the 
moon. And a mile = 1760X 1760=3097600 ſquare yards: There. 
SR 7 479 3480, 24 3097600=45824284391424 ſquare yards of fuf. 


LXX. GAUGING. 


LSE in general, is nothing more than the application of the 
I foregoing rules in Menſuration of Solids, to particular veſſels uſed 
by brewers, wine-merchants, &c. becauſe the contents of all forts of 
veſſels, uſed for liquors, &c. are computed as though they were really 
ſolid bodies. But on account of the different capacities of 
buſhels, and feet, it is neceſſary to find factors and diviſors for each 
different denomination; becauſe the dimenſions are all taken in inches. 
8 PxoB, 1. To find diviſors and gauge points for circles. 
RULE. Divide the ſolid capacities of each gallon, buſhel, Kc. by 
57854, the ſeveral quotients will be proper diviſors for the ſquare of any 
diameter, to reduce the area into ale, wine, and malt gallons, or buſhels ; 


and the ſquare roots of thoſe diviſors will be the gauge points for circles, 
a EXAMPLES 


GAUGING.” 


enn 
Diviſors. Dividends. Quotients. x Res. | 
7854) 282,0000(359,05 | 18,95 Ale gallons | 
57854) 231,0000({294,12 | 17,15 Wine gallons 
27854) 268,8000(342,244, 18,5 Malt gallons 
»7854)2150,4200(737,92 | 52,32 Malt buſhels | 
57854) 227,0000(289, (17, Maſh tun gallons. 


In like manner any other diviſor, c or gauge point, may be found, wheti 
the ſolid capacity of the i integer is given, whether it be a gallon, buſhel, 
of a * &c. and in this manner was the following table computed. 


Prob. 2. To find factor: for circles. _ 

RULE. Divide ,7854 by the ſolid capacities of each gallon, buſhel, 
&c, and the quotients will be proper multipliers for the ſquare of the 
diameter of any cirele, to reduce the area of that circle into ale, wine, 
malt gw or buſhels, dc. 


EXAMPLES. | 
Divifars, Dividends. Quotient a. | 
282, ),7854(,002785 the multipler for Ale gallons 
231, },7854(,003389 ——Þ<Q— Wine gallons 
268,8 ),7854(,002922 - — — Malt gallons 
2150, 42), 78546000365 ——— Malt buſnels 


227, 7854 200346 ———— Maſh tun gallons 


And in this manner were the other factors found for circles, in the 
following table. 


ProB. 3- Ta find fa@ors far . 


RULE. Divide unity by the ſolid capacity of each gallon, buſhel 
foot, &c. and the quotients will be the proper factors or —— | 


| EXAMPLES. | 
282, J1,000000(,003546 factors for Ale * 
231, )1, 00000, oo4329 ———— Wine gallons 
268,8 )1,000000(,003720 Malt gallons 
2150, 42) 1,000000(,000465 Malt buſhels 
227, 1 ,000000( ,0044 . Mafh tun gallons, 


ProOB. 4. To find gauge points for Squares. 


RULE. Extract the ſquare roots of the ſolid —_— of cach gallon, 
W &c. in inches, and it is done. 


EXAMPLES. _ 
5282 16, 79 the ſquare gauge point for Ale 8 
9231 155,19 Wine gallons 
7268,83 = 16,39 — ———— Malt gallons 
2150, 42 = 46,37 - — Malt buſhels 


927 21 ——ü— . — Maſh tun gallons. 
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5 GAUGING: : 
A TABLE OF FACTORS. 


Ma'tiptiers, Divifors, and Gauge Points, for Squares and Circles, 


Factors for - Diviſor s for | Gauge Pints for| 

| 935 Squares. | Circles. | Squares. Circles. | Squares Circles. 

Inches the area of | 1 57853981 1,2732441 11,128 

A n foot - ,006944|,005454| 144 183,34 12 13,54 
A ſolid foot - , oo0578, 00454 1728 2200, 16041, 576,9 
Ale gallon - - 4, 003546, 02785 282 359,05/16,79 18,95 
Wine gallon - - - |,004326|,003399]|. 231 294412,15,19117,15 
Malt or corn baſhel|,000455|,000365|2150,42 2737702 46, 3752, 32 
Malt gallon - - - , 03720], oo2922 268,8 342,24 16,39 18,5 

allon 5004405, 0346 227 289 15,17 

lb of hard ſoap, cold, 36845, 28939 27, 14 34,56 5. 210 5,88 
ib: of hot ſoap - 035714, 28050 28,0 35,65 F, 29, 5,97 
ib of green ſoap < , o38956, 306 | 25, 67 32, 680 5,06| 5,72 

ib of white ſoft ſoapi,039123|,030731] 25,56| 32, 54 5,05| 5,7 | 

ib of tallow, net - , 031844, 025101 31,4 39,98] 540 | 6,32] 
is of green ſtarch - |,028736|,022565| 34,8 44,32 5,9 | 6,66 
ib of dry ſtarch - - |,024813|,019491| 40,3 | 51,3 6, 35 7,16 
& of flint glaſs - - |,094697|,074405} 10, 56 | 13,44} 3,25 3,69 
is of white glaſs , 0 1123, 05586 | 1406] 17,9 3,74 434 
* ts glaſs - ,082102 084516 3 15,8 | 3,48 — 


ns. 5. 


'To find the area of a * tun, back, or > ate; &e. 


RULE. Multiply one fide of the ſquare by itſelf, and that produſt 
multiply or divide by the factor, &c. for ſquares, and the product, or 
quotient, will be equal to the area of the ſame kind as s the factor or 
SU made uſe of. 


1 What i is the area in ale gallons of a ſquare, each of whoſe 
equal fides is 30 inches? | 
By Divifion. 


"0 
_30 


Note. In nn all foperfcies, che areas are anays at to 
be one e inch deep. 5 


28209000(3, 190 Aren 5 By | Multiplication 
846 e * == 5009500 | 
$540 | "EET "4 TN 
282 bel. 
2780 Area 33a 19148 
2538 * 
| 5 Ap 


q 
— 1 = 
7 o 


pro 


GAUGING. 347 
To find the ſame by the Rule. | | 


| Yet the proper diviſor on A to a fide of the ſquare on B; then 10 
the other ſide of the ſquare on A is che area on B, thus: 


A B A = = 2 | 
As 282 3 30 22, 360 3219, the area in ale gallons as before. 


Or thus: Set unity on C to the ſquare gauge point on 251 and againſt | 
uy fide of a ſquare on D 1s the area on C3 thus:. | 


— — 


5 C 0D C 
As 16,79 * 1 05 P 8 
In like manner may the area of the ſquare be found in any of the other 
denominations mentioned in the Table, by making uſe of 5 reſpective 
factors, &c. For if, inſtead of 282, I had divided by 231, 2150, 42, the 
area, would have been found in wine . „or malt buſhels, 


Pros. 6. To find the area of a parallelogram. © 
RULE. Multiply the longeſt fide by the ſhorteſt, and that product 
multiply or divide by the factors or diviſors in the Table, and the Pon” 
or quotient will be the area required. 


ExaneLe. The lenge fide of a parallelograra i 15 40 ine hind the 
ſhorteſt ſide 20 inches; what is the area in ale * gallons; ? 


By Diviſion, 


40 
20 


| 231)8oo(2,83 Gallons che area. 55 
564. By multiplication. 
— | „003546 = Square factor 
2360 | 38oo = Ul of the two ſides 
„ ; 
+ — 5 2,8 36800 Gallons as before 
1040 
846 
194 Lt, : ; | | 6k. / 
The ſame by the Rule. 
„ B A B 
a „ 20 2,83, the 1 as before, 


Pros. To To find the area of a rhombus.. 


RULE. Multiply the perpendicular by one of the ſides, and 45 
product mul tiply or divide by the factors, &c. for . and the pro- 
duct or * will be the area . | 


"aL 2 | Ex AMrI E= 


= | GAUGING. 


EXAMPLE. The ade of a rhombus is 37 inches, and the he prependic 


30 inches 3 what i is its area inale gallons ? 
37 = Side 
— _ = Perpendicular | 


1820 1 14905 Area i in ale gallons. 


—ů—j— 


2538 


1020 
846 
| 174 
i The 6 by the Rule. 
A B A B 


| Pros, 8. To find the area of a rhomboides* 
RULE, Multiply the longeſt fide by the perpendic 


qa: product or quotient will be the area required, 


e I e oo 
2 


282)2220(7,87 Area i in ale gallons, 
1974 


66 
The ſame 5 the Rule, 


= B K 8 
As 282 13 37 


product multiply or divide by the factors in the table, and 
or quotient will be the area ie 5 


ExAMLE. 


n 2832 „ 37 : 30 393, area as before. 


„and that 


product multiply or divide by the proper factors i in the table, and the 


ExAMPLE. Required the area in ale gallons of a omboides wha 


* | 7,87, area as before, 
Pros. 9. To find the area of a plain triangle, 5 
RULE, Multiply half the longeft fide by the ee and that 


the prodet 


its P 


A De 


a; 


F 


hoſe 


Lthat 
oduct 
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EXAMPLE» The length of the baſe of a triangle is 50 inches, and 
its perpendicular height. 30 inches; what is its area in ale gallons 7 
| 30, = Perpendicular © 
25 = Half baſe 15 
282)750(2,65 Area in ale gallons, 
n | | 


1860 
1692 


1680 
1410 


| 270 | 
The ſame by the Rule. 
J ae i e- | 
As 282: 30 :: 25 ! 2,65 the area as before. 
PrRoOB. 10. To find the area of a trapeZium. © . 

RULE 1. Divide the trapez ium into two triangles, then let fall a 
perpendicular from each of the angles upon the diagonal, which is a 
common baſe to both triangles. 

2. Multiply half the diagonal by the perpendiculars, or half the 
ſum of. the perpendiculars by the whole diagonal, and that product mul. 
tiply or divide by the factors in the table, and the product or quotient 
will be the area required. | ; | 


ExanPLE, Required the area in ale gallons of a trapezium whoſe 


diagonal is 60 inches, and the two perpendiculars 15 and 27 inches? 


7 ; 
27 er * ndiculars 


42 
30 = 7 Diagonal 


_ 282)1260(4,47 Area in ale gallons, 
1128 | | 5 


1320 
1128 


1920 
1974 


Moe. The are above found is not quite 4,47, but it is nearer to 


4:47 than 4,46, and in the practice of gauging, the officers uſe but two 
decimal places of figures; therefore they take the nigheſt to the ſecond 
place, whether it be more or leſs, . . he 
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| The ſame by the Rule. 5 
R$. Aol 
As 282 : 42 :: 30: 4:47, the area as before, 
ProOB. It. To find @ mean geometrical proportion between two gives 
| numbers. Te | 


RULE. Multiply the two given numbers together, and extract thi 


{quare root from their product, which will be the mean required, 
FE. 1. nnn, between 36 and 64 ? 
36 
384 
19 


2304{48 the mean required. 
165 | | 
88) 704 

704 


3 Zy the Rule. N Ph 
Set one of the given numbers upon C to the ſame number upon D; 
then againſt the other given number upon C is the number ſought upon 


D; thus: i 
i | CD CD - | 
4 As 36: 36 2: 64 : 48, mean as before. 
E. 2. by the Rule. What is the mean between 42 and 30 
BT I Saget ), | 
As 42 : 42 :: 30 35,5 the mean required. 


Note. This mean laſt found is a mean proportional between the ſum 


of the perpendiculars and half the diagonal of the trapezium, in Prob. 
| 5 by which the area may be found by the lines C and D, as follows; 
„ | | 

> ound by the 
19091 2: 3 4,47, the area as before, found by t 
lines A nd B. wm | Oy - | 

And in like manner may the area of the parallelogram, rhombus, 
rhomboides, and triangle be found, | | 


Pros. 12. To find the area of any regular polygon. | 


RULE. Divide it into triangles, then find the area of one triangle, 


as in Prob. q. and becauſe there are as many triangles as there are fides 
in the polygon, multiply the area of the triangle by the number of 
fides, and the product will be the area of the polygon, 1 ; 

7 je 5 XAMPLE: 


fide i 


in t 


ExamPLE. What is the area of in ale gallons of a pentagon, whoſe 

ſide is 50 inches, and the perpendicular 34,2 inches? . 
34,2 = Perpendicular 1 | 

25 one of the ſides. 


ver 
te 


1710 
684 


282) 85 5, ol 3, o3 1 the area of che the triangle 
SM” + | | 


— — \ 


Anſwer 15,155 Area of the polygon in ale gallons, 


Prop. 13. To find the area of a polygon, awhen the fide only is given, 


RULE. Multiply the ſquare of the fide of any regular polygon, 
mentioned in the following table, by the common factor belonging to 
that polygon, and the product will be the area in inches, ale gallons, 
wine gallons, or malt buſhels reſpeively. * | 


A TABLE OF REGULAR POLYGONS. 


No. of | Names of the | Area. Area. Area. Area. * 

Sides, Polygons. | =>: inches. | Ale gallons | Wine gals. | Malt buſt. | 
; * _ _ — — — tw - — 

5 | Pentagon | 172 ,006099 5007445 500078 | 

6 | Hexagon 2, 598 | ,009212 4 ,011246 | ,001208, 

7 Heptagon | 3,033 012883 ,015727 5001689 

8 Octagon 4828 | ,01712 | ,0209 002245 

9 | Nonagon 6,183 .| ,021925 |- ,026726 | ,002875 

10 Decagon 7,695 „0272875033311 003579 
SA 11 | Undecagon 9,301 | ,033195 | ,040523 2904353, 
bb. 12 | Duodecagon 112198. 283970 L24847 | ,005205] 
's; 8 e OM | 

ExameLz. Required the area of a pentagon in ale gallons, whoſe 
fide is 50 inches? r | 
” . ,oobogg — Tabular multiplier 
| 2500 = Square of ſide 
us, | 5 
3049509 
12198 | 

= | Anſwer 1 5,247 500 Area in ale gallons, ſame as before, nearly. 
of 8 | | 


| In like manner may the area of any other regular polygon mentioned | 
in the table be found, in any of the denominations there ment 


toned. . : 
PrOB. 14. 
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352 | | GAUGING. 
me Prom. 74. To find the area of a eirele. 
RULE. Square the diameter of the circle, and multiply or dvite 
that ſquare by the factors in the table for circles (page 346) and the 
product, or quotient, will be the area requi 
ExaMPLE. The diameter of a circle is 80 inches ; what is its area 
in ale 3 . : | 
80 
SO 


359,05)6400,00{ 7682 5 Area in ale . 
35905 


280950 
251335 
296150 
287240 


\ 


89100 
71810 


7290 
5 By the Rule. | 
DC: 5 
| — 199 1 2 $0 : 17,32, Area as before. | 
The Rule being ious ſet, it is like a table, for againſt any diameter 


on D, is the area in ale gallons on C. 


Pros. 15. To find the area of an elligſi, or oval. 
RULE. Multiply the tranſverſe and conjugate diameters together, 
and that product multiply or divide by the factors in the table for circles 
(p- 346), then that product, or o, will be the area of the 
ipſis. 
ExaneLe. The tranſverſe diameter of an ellipfis is 72 inches, and 
the e 50 inches; what is its area in ale gallons ? 
72 = Tranſverſe diameter 
50 Conjugate diameter 


359,05) 3600, o0( 10, 02 Area in ale gallons ' 
," 5995 


NING 
71810 


2319s ©. 
| a2 the Rule, 
„„ 
As 359 5% 72 1. 50 : 10,02 Area as before. 


8 


: Notes 


ProB 


Section 
conten 


E. 1 
is the « 
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Notes 125 mean proportion between the tranſverſe and conjugate 
diameters is found, the proportion will be the ſame as a circle, and may 
be found on the lines C and D, _ thus: | 
C IH. 8 | D 
As 72 : 72 5s oh 60 


Tranſ. "Dis Tran Diam. Conjue Dun. Mean Dia. 


LXXI. OF SOLID BODIES. 


GOLIDS. are comprehended under length, breadth and depth : now 

by 3 the area given at one inch deep, it will be eaſy to find 
the content of any ſolid body, at any depth; for if the content at one 
inch deep be multiplied by the whole depth, the product will be the ſolid 
content of the body. 


PrOB. 1, To find the content of a ſolid, whoſe baſes are either 


Squares or parallelograms. 


' RULE x. Multiply the length of the baſe by the breadth, and that 


product by the depth; and this laſt product multiply or divide by the 
factors, &c. for ſquares in the Table of factors (Page 346,) and the pro- 
duct, or quotient, will be the content required. 

2. Or find the area of the baſe by Problems 5 and 6, of the laſt 
Section, and multiply that area by the depth, and the product will be the 
content. 


E. 1. There is a cube, each of whoſe equal ades are 30 inches; what 
ls the content in ale gallons ? 
30 
* 5 
* 
30 
282)27000(95,7 Content in ae gallons, 
2538 
1620 
122 
2100 
1974 
12 
The area of the baſe of this ſolid was found in ProBLEM 5. of the laſt 
&ction to be 3,19 ale gallons. 
. 3, 19 * 30=95,7, the content in ale eli, as before. 


By the Rule. 
D 0 1 
As 16,39. d : 1e „ „ 
22, | | E. 2* 


_ © GAUGING. 


E. 2. Required the content of a priſm in ale gallons, whoſe 050 Ex. 
is wh inches, breadth 27, 5, and depth 21,5 inches. and th 

45,6 = Length ; ; | 
27,5 = * 


2280 
3192 
912 


1254900 | „ 
21,5 = Depth | | 


6270 
1254 
2508 


Ms" I 009576 Content in ale gallons 
23538 


1581 
1410 


1710 
09 


18 


The proportion by the rule is the fame as that for a ſquare baſe, ba 
there is a mean proportional found between = ge 2 ſhorteſt fide 


of the baſe. 
and t 
1. For the mean e by the Rule. circu 
C D: 3 56 D requi 
As 27,8 ü 27,5 :: 45,6 : 35, 4, the mean. a 1 
2. For the content by the Rule. dept] 
90 C "7 Wb 8 © | 
As 16,79 : 2 : 354 : 956, Content as before. 
In like manner the content of any right-lined ſolid may be found, 
either regular or irregular, if by the foregoing rules you find the area of 
its baſe, and multiply that area by its depth, 
Nes. 2. 7 o find the content of 4 oliader, by veg the depth wy 
diameter given. 
RULE... Multiply the ſquare of the Singer by the depth, and 
divide * the circular diviſors; the an will be the content required | 
Exant L 2, 


| 8 GAUGING. = 
wth FxAaMePLE. There is a cylindrical veſſel, whoſe diameter is 45 inches, 
170 and the depth 12 inches; what is the content in ale gallons? 


359,05) 24300, oo(67, 67 Content in ale gallons, 
| 215430 +” | 


275700 
251335 


243650 
215430 


282200 


251335 


30869 
By the Rule. 
„ C „ 
As 18,95 12 : 45 : 67,67, Content as before. 
Proz. 3. To find the content of a ſolid, tbat has two equal ellipfis for 
ts baſes, called cylindroid, by having h + diameters and depths given. 
RULE. Multiply the tranſverſe and conjugate diameters togethe 
and that product by the depths; and this laſt product divide by the 
_ diviſor in the table of factors, the quotient will be the content 
required, Ry 5 
Exaur lz. What is the content of a cylindroid in ale gallons, the 
tranſverſe diameter of whoſe baſe is 72 inches, the conjugate 50 and 
depth 12 inches ? | N . 


FF 


12 ä | 
w | 359,05)43200,00(120,3 Content in ale gallons, 
"60905 | | 
and 72950 

71810 
and 114000 
* 107715 
els 22 2 5285 N Ahe 
5 | I 
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The proportion by the tule is the ſame us for 4 Hitler, when there pk 
is a mean proportional found between the tranſverſe and conjugate dia. 


meters. RU] 
1. For the mean proportional by the Rule. propo 
5s ·˙ ᷣ 5 
As 72 3; 72 3! 50 : Go, the mean diameter. E. 
| 2. For the content by the Rule, | | fide 0 
D C D C | | and t 
As 18,95 12 :: 60 : 120,3, Content as before, £ Fi 
| PrRoB. 4. To find the content of a pyramid or cone. Tm 
RULE. Find the area of the baſe by the foregoing rules, which area NES? 
multiply by I part of the height, and the product will be the content. 
E. 1: The fide of the baſe of a ſquare pyramid is 27 inches, and the 
perpendicular altitude 45 inches; what is the content in ale "A 
27 = Side of the baſe 
7: 
189 
282)729 -( 2,585 = Area A > 
$64... 7% , br = 4 of the height | T 
_ 1650 38,775 Content in ale gallon, 
1410 — — 
2400 © E 
A cone 
1440 | 
1410 
o 
By the Rule. As 16,79 15 2: 27 * 38,77, Content as before, 
E, 2, \ Required the content of a cone in ale gallons, the diameter of 
whoſe baſe is 38 inches, and altitude 45 inches, 
338 = Diameter of the baſe 
38 
2 F 
304 | 
-— =P 114 : | | | An 
3 $9:05)1444,00(4,022 — Area os | 5 
15 of the height | 
60,339 = Content in ale gallons. 


D Nö . 
By the Rule, As 18,95 15 :: 38 : 60,33, Content as before. 


| GAUGING. 387 
PROB. 5, To find the content of the fruſtum of a pyramid or cone. 
RULE. Find the area of each baſe by the foregoing rules, and a mean 
proportional between them; then multiply the ſum of thoſe three by 4 5 
part of the depth, and the product is the content required, 4 = 


” + 4. 

E. 1. What 1s the content in ale gallons of a ſquare pyramid, one 1 

ide of the greater baſe being 40 inches, that of the leſſer baſe 30 inches, 
and the height 60 inches? | 5 


ere 
lia. 


7 Firſt 40 X 40 = 1600; and 1600 _ 282 — 5,67, Greater area 
1 Then zo X 30 = goo; and goo ＋ 282 = 3, 18, Leſſer area 
. „ of $367 X 3, 18 = V 18,0306 = 2. Mean 
Cos, | Sum 1 3,09 
| x. of the height = 20 
Content in ale gallons 261,80 
By the Rule. 8 
16,79 : 1 :: 40 : 5,67, Greater are 
Thus as „ 56 20=0-: 3.18, Leſſer area 
3 C „ 
Then as 5,67 : 5,67 :: 3,18 : 4,24, Mean 
; Sum 1 3,09 
Jof the height = 0 
| Anſwer 261,80 Ale gallons as before. 
E. 2. What is the content in ale gallons of the lower fruſtum of a 


cone, whoſe diameter at the greater baſe A B is 38 inches, the diameter 
of the leſſer baſe @ 5 20,2 inches, and the depth or height D q 21 inches ? 


n ** 


IIS E 5 


of 
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Firſt 38 X 38 + 359,05 = 402 Greater area 
And 20,2 & 20,2 = 359,05 = 1,13 Leſſer area 
. 4.02 x1, 13 V 445426 = 2,13 Mean 
. 7,28 Sum | 
EE. | 7 = + of the depth 
Anſwer 50,96 Content in ale gallons. - 
e | : { | by 
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By the Rule. | hs 

5 „ a” 8 | tue 
E 38 : 4,02, Greater area 

Thus as 18,94 3 1: 20,2 5: 113, Leſſer area. 


"ol 
5 D 8 e 8 i= 
| Then as 4402 5; 4902 ; 1,13: 2313, Mem 
== 4. of the height 2 | 
| Anſwer 50506 Same as . _ the] 
Pros. 6. To find the content of a ſphere or globe. 35 
Every ſphere is two-thirds of its circumſcribing cylinder ; therefore, galle 
if the cube of the diameter of a ſphere be multiplied by 2 parts of the inch 
circular factors, &c. in Page 346, or if it be divided by 1, and half of 
the circular diviſors, then the product or quotient will be equal to the 
content of that ſphere. From hence may be found factors and diviſor 
FR for the cube of the diameter of any ſphere for all the denominations in 
+; Page 346. 
2 1. FOR FACTORS. 
5 Factors for a cylinder. Factors for a ſquare. 
f ,000365, = ,000243 Malt buſhels, 
2 of? ,002785 = ,0018567 Ale gallons. 
5003399 = 9002267 Wine gallons. - 
2. FOR W 880 THE PROPORTION A. 
1 : 1,5 : 2737,9 : 4106, 99, Diviſor for malt buſhels. at 
F : 538,58, Diviſor for ale gallons. _ > ad 
T1 ; 1,5 :: 294,12: 441,18, Diviſor for wine gallons, . pa 
And in this manner may factors and diviſors for a ſphere be found in 
all the different denominations mentioned in Page 346. lo! 
RULE. Cube the diameter of the ſphere, and multiply or divide 
that cube by the factors, &c. above found, and the product « or quotient 
will be the content of the ſphere. 
Exaur LE. Required the content of a ſphere in ale gallons, whoſe 
diameter is 22 inches. 
Firſt 22 X22 X 22=10648; and 538,58) 10645(19,76 Ale gallons 
the content required. 
Or 10648 X ,001 8567=19,76 Ale gallons, as before. 
The ſame by the lines D and E on the Rule, | 
30 EC E | P 
As 1: „001856 : 22 : 19,76 the content, as before. 
The ſame may be performed by the lines C and D on the Rule; for if ti 
the ſquare roots of the ſeveral diviſors be extracted, theſe roots will be te 
— gauge * for a TOON thus : | 


The 


B 


0 459 
4106,99 = 64,1 the gauge point for malt buſhels. | 


The ſquare cool 538,58 = 23,2 ditto for ale gallons. 


441,18 =21,0 ditto for wine gallons. 
- = C=: 
Then as 23,2: 22 :: 22: 19,76, Ale gallons as before 
ProB. 7. To find the content of the leſſer fruſtum of a ſphere, by 
having its diameter and altitude given, © : 


RULE. To three times the ſquare of half the diameter of its baſe, 
add the ſquare of its altitude; this ſum multiply by its altitude, and 


the product multiply or divide by the proper factors for a ſphere, in page 


358, and the product or quotient will be the content required. 
ExamPLE. What is the content of the fruſtum of a ſphere in ale 


gallons, the diameter of whoſe baſe is 30 inches, and the altitude 9 


inches ? d | 
225 = Square of 4 the diameter 
. LS 
675 — Three times the ſquare of 4 of the diameter 
81 S Square of the altitude | | 
756 : 
9 = Altitude 


| 538, 58,6804, oo(12, 6 the content in ale gallons. | 
Pros, 8. To find the content of the greater fruftum of a ſphere. 
RULE. Multiply the ſquare of half the diameter by three times the 


altitude of the fruſtum, and to this ſam add the cube of the altitude: 


and this laſt ſum multiply or divide by the factors, &c. for a ſphere,” in 
page 358 ; the product or quotient. will be the content required. 
ExamPLE, Required the content of the fruſtum of a ſphere in ale gal- 
lons, the diameter of whoſe baſe is 30 inches, and altitude 25 inches? 
225 = Square of & the diameter | 
75 = Three times the altitude 


„ 
1575 
76875 

15625 = Cube of the altitude 


538, 58) 32 500, oo(6o, 3 the content in ale gallons. 
ProB. 9. To gauge a maſs tun in the form of the fruſtum of a cone. 
RULE 1. With ſome convenient inſtrument, find the top and bot- 


tom diameters, and alſo the depth of the tun; then add the two diameters 


together, and take half that ſum for a mean diameter, which will be 
near enough the truth in practice. IF = 
| | | 2: 20 


360 _ - _ GAUGING, 
= W — inch deny ſquare the mean 23 

divide that ſum by the circular diviſor for a maſh tun gallon in p. 3,6 
and the quotient will be the area at one inch deep, which ſerves as - 
mean for the whole depth. 

Exameirt, There is a maſh tun, whoſe top diameter is 70 incbes 
the bottom diameter 50,4 inches and depth 40 inches ; what is the area 
at one inch deep ? 

70 = Top diameter 
50, 4 = Bottom diameter 


"EN I 2034 
Half fum 60,2 = Mean 1 
5 * 60, 2 


» 


1204 
36120 


BY 289) 3624,04(12,54 Mean area in gallons. 
| And in this manner was the table of maſh tun areas, in ſeftion 7; 
conſtructed. | 


FR 7's Raule. 


D © D. 1 | 
As 17 : 1 : 60, 2 12,54, the area as before. 


FaoD. . 10 To gauge a {quare maſh tun, whoſe fides are every 5 
| Araight, from baſe to baſe. 


RULE 1. With ſome convenient inſtrument meaſure the length and 
breadth of the baſe, and alſo the depth of the tun. 
2. Multiply the length of the baſe by the breadth, and the product 
multiply or divide by the factors, &c. for a ſquare maſh tun, in p. 346, 
and the product or quotient will be the area at one inch deep.” 


meaſuring 50 inches, and the n 20 inches; what is * area in maſh 
tun Se ch „ 

50 | 

50 


1 1 fbatny 1 
227 


W e 


230 b | 
oY By the Rule. | "1:6 
* » NE op - Joey”, x | 
„ * 11, Area as belts; 


ExameLe. There is a maſh tun, whoſe baſe-is a ſquare, each fide N 


Px OB. 11⸗ 


51 


| ' GAUGING: mY 
Pros. 11: To dedut? the heat out of warm wort, in caſting aß the gange. 


RULE. 1. By ſubtraction : Set down the number of warm gallons 
twice? but the under number muſt be ſet one figure farther to the right 
hand, or, which is the ſame, remove the dot of the ſubtrahend one 
place farther to the left hand, and, and it is divided by 10; this tenth 

ſubtracted from the number of warm gallons, will leave the quan- 

2. By multiplication: Multiply the number of warm gallons by ,g, 
2 decimal, and the product will be the neat gallons, "7 OW 

E. 1. 8 a gaugue of warm wort were 35 gallons, what muſt 
be char | 1 


By Subtraction, | By Multiplication, | 
35 ES 35 . 
3 e 9 


| Anſwer 31,5 Neat gatfons. Anſwer 31,5 Neat gallons. 


If the warm worts are in circular bye-tubs, and the depth under 
diameters, then, inſtead of the gauge point 18,95, on the line D, make 
uſe of 20, to which ſet the depth on C, and againſt any diameter on D 
is the content in neat gallons on C. Ds | 

E. 2. Suppoſe the diameter of a bye-tub is zo inches, and the depth 
ef warm wort in it 10 inches; how many neat gallons does it contain? 


By the Sliding Rule. 
PE > C | | 
As 20 10 :: 30: 22,5 Neat gallons, the content. 


_ Po. 12. To find new gauge points. 

In buſineſs it ſometimes happens, that when one of the given num. 
bers is ſet to the gauge point, the other given number will fall off the 
rule : In this caſe there muſt be new gauge points found. Thus, ſet 
unity on C to the old gauge point on D, and againſt the other 1 on C 
is the new gauge point on D. ES 1 

E. 1, Suppoſe it were required to find a new gauge point to 18,95» 
the old ale gauge point ? | 

Set unity on C to 18,95 on D, and againſt the other 1 on C is 59,92, 
the new gauge point on D for circular ale gallons. „ 
E. 2. To find a new gauge point for wine meaſure. ©, 

Set unity on C to 17, 15 on D, and againſt the other 1 on C is 54,22, 
on D, the new gauge point for circular wine gallons. | 1 

And in like manner may any other new gauge point be found. 
Note, Theſe ſecond gauge points are the ſquare roots of the diviſors, 
multiplied by 10.— Thus, the circular diviſor for ale gallons is 359,05, 
which multiplied by ro = 3590, 5, whoſe ſquare root I 59,92, the new 
gauge point for ale gallons, the ſame as before found ; and after the 
lame manner may any other new gauge point he found, 

3A 


a GAUGING. 


Pros. 13. To gauge and inch a maſh tun, whoſe baſer a are equal 
ſquares or parallelagrams. 


and multiply that area by the depth for the eontent in gallons. 
quarters, buſhels, and gallons. 


area of the firſt inch reduced, to itſelf, and the ſum will be the content, 
at 2 inches deep; to this fum add the area of the firſt inch, and you will 
have the content, at 3 inches deep; and in this manner keep continually 
adding, till you arrive at the depth of the whole tun; which laſt will 
be equal to the content of the whole tun, if the work be right, 
' Examets. The depth of a ſquare maſh tun is 30 inches, the length 
of the baſes 119 inches, and the breadth 102 inches ; what is the content 


. of the tun, and alſo the content at ofery inch of its — * 
125 119 | | Bs 
10Z 3 


2270273809354 Area at 1 inch Ger 
Deck 


8 1604, 10 = Content in callons : | : 


$)200,512 = 200 4751 = Content in buſhels 


| 7 IE 259- 0 451 = Content in quarters f 
8983747 5 


ph 688 65. or 47 = = Area at 1 inch in buſhels. 
| 23 9 


'T hen * e © 65 547 = Content at 1 inch 


5 5 5 2,94 = Content at 2 inches 
o 6 5-47 


| 32 4 0,44 = = Content at 3 inches. 

And i in ke manner proceed till you come to 30 inches, the whole 
depth of the tun. 

Thie ſeveral contents thus found, are placed in the following table 
2gainlt their reſpective inches through the whole depth. 


Mote. In filling up the table, I have rejected the odd tenths, if they 
were under 5 ; and or they exceed 5. : * one more to the 


even allons. | 
: TABLE. 


TS 


RULE 1. Find the area, at one inch deep, by hs 8 rules, 
2. Reduce both the area and the whole content of the tun inte 


3. To find the content upon every inch of the tun's depth, add the 


86 


Wet 
Inch. 


le 


ey 
he 


GAUGING. 


TABLE. 
FEET. WEE 72 | WS 6 er 
Inch, | . * | 4p Inch | Q | _ | S. | Inch. | L. Fir 925 
14 © 6 r 9 21 [1714 4 . 
2 I C4 3 12 10 O 1 22: Fi8} 3 41:37 
31 2'} 4 $11.13 jo 64.5: 0-43 Jas 
$4.3 2 |6 T4 | FT. 4:9 J-25$ 24 20 o | 3 | 
5 4 | I 4 15 | 12 + | 2 28 20 7 1 
6 SD CE! 1 137 "$540 26 | 21]: 54-6 
7+ 5, Fo 7 19-14 +3 8 27 122144: 4: 
$ | 6 6:4: 4/1! 18 Is | .0 3 28 23 3414 
Enie L464 348 
10 8 27] 2 16 5 | 6: 30 [5 © 4 
The USE of the TABLE. 1 


Exaur LE. Suppoſe the depth of the goods or grains ond 20 
inches in the maſh tun, how many quarters, &c, would it contain at that 
aG ?(ÜX 

I ſeek for 20 in the column, under wet inches, and againſt it are 16 
quarters, 5 buſhels, 6 gallons, the content, ve? Baie 


Pros. 14. To gauge and inch a copper with a riſing crown, aud 
2 make an allowance for the ſame." | 
ExaurLEx. Let the figure A B CD repreſent the copper to be 
gauged and inches. —— | 


if 
2 
* 
| 
7 
* 
Oo 
0 
Wt . 
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RULE 1. Take a ſmall cord ard faſten one end of it at A, and ex- 
tend the other end to the oppoſite fide of the copper at B, where make 
it faſt; then with ſome convenient inſtrument find the greateſt depth of 
it, that is, the neareſt diſtance from the thread to the bottom at C, and 
ſuppoſe its equal 30 inches: in like manner take the leaſt depth of the 


copper, which is the neareſt diſtance from the thread to the top of the 


crown at H, which ſuppoſe to be 27 inches; then 30—27 = 3 inches 
the height of the crown, , | .- TO 


3 A2 | = . 2. To 


* 
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2. To find the diameter at the bottom of the crown, meaſure A B 
the top diameter, which ſuppoſe 90 inches; then hold a thread with 2 
plummet at the end of it, ſo that it may hang over D or C; then mea. 

ure the diflance between the edge of the copper and the place where the 

threads cut each other, which ſuppoſe 5 inches; then 5 + 5 = 10, 
ſubtracted from the top diameter, 9o, leave 80 = DC, the diameter at 
the bottom of the crown. 5 | | LINE hy 

3. To find the content of the liquor required to cover the crown, 
meaſure the diamater gg, which touches the top of the crown, and 
ſuppoſe it 82 inches; then by having the top and bottom diameter, 
and the altitude of the fruſtum of a cone, or that part 9g C D, the con- 
tent of that part may be found by Prob. 6, Sect. 68, from which the 
content of the crown muſt be ſubtracted. 

4. The content of the crown may be found by Prob. 11, Sect. 68, 
as the ſegment of a ſphere; or thus: multiply the area of the bottom 
diameter D C by half the altitude of the crown, and the product will 
be nearly _ to the content of the crown; which ſubtracted from the 


part f C D, will leave the quantity of liquor required to cover the 
crown, | | | | 
Ex. To find the quantity of liquor to cover the crown by the laſt rule; 
Diameter g g = 82 18,727 
Diameter CD = 80 Areas { 17,825 

V˙Mlean Diameter 80, 9 18,23 

Area of diameter D C = 17,825 . EE 

- & the altitude = 1,5 The content of gg CD = 54,782 
— Content of the crown = 26,737 
89125 | . ok 
17825 Liquor to cover the crown 28,044; 

26,7375 


To find the content of the copper, take mean diameters between every 
6 or 10 inches, from the top downwards to the crown, viz. the part A 
B 9g; as ſuppofing in this example I found the firſt mean diameter at; 
inches, from the top 88 inches; at 15 inches, from the top 85, 5 inches; 
and at 25 inches, from the top 82, 5 inches, as they are ſet down in the 
ſecond column of the following table: then find their reſpective areas, 
and ſet them down againſt their diameters in the third column, and the 
contents of the ſeveral parts of the depth in gallons in the fourth column; 
m_ ſeveral contents are reduced to barrels, &c. in the three laſt 
columns. | | 


K 


| fwd Diamgter. | 5 Area. | 22 5 1 | Oh = T 
10 88,0 | 21,568 215,680 | 643 3,180 
4 70 85,5 20, 360 203, 600 5 38, 100 
97 | 82,5 | 18,956 132,092 1 41 N 
[603 | To cover the crown 28,044 81 8 I 2,044 
50 | Content of copper ' $80,016 174 of » 516 | 


GAUGING. 


| Note, The two upper contents in gallons are found by removing the 
dot in the areas one place farther to the right hand; the laſt content is 
found by multiplying its correſpondent area by the depth 7. | 
| To find the content upon every inch of the copper's depth. 
RULE. From the whole content of the copper reduced into barrels, 


Kc. ſubtract the area of the firſt 10 inches, and the remainder will be 


the content, when one inch is dry; and fo continue ſubtracting that area 
from the remainder, until 10 inches are dry, and you will gain the 
contents of the firſt 10 dry inches. See the whole operation. 


Whole B. F. G. 
Cont. = 17 © 2, 516 
Subtract. © 2 44568 


12816 1 
O. 2 


57948 
4,568 


2 2 15 3 1, 380 
2 4,568 


0 57312 
2 4568 


2 0,744 


4,568 


O 
ts 


3 4,676 
2 4,568 


6. 1 0,108 
0 2 4,568 


* 


7 = 12 2 4,040 
f o 2 4,568 


— 11 4 7972 |] 
o 2 4,568 


g=11 3 3,404 | 


o 2 4,508 


10=10 2 7,336 | 
6 1 3,180 


17 © 2,516 


Note, When I have 


Contin, 
10 2 10 2 7,336 


finiſhed the 


„ 


o 2 3,360 


11 2 16 0 3,976 | 


o 2 3, 360 


17 © 2,516 
ſubtraction with the firſt area, which 


Contin. 
E 


oy k , 
27 = 
Crown 


B. F. G. 


4 2 7,736 
o 2 1,956 


Remain, © © 0,000 


is at the 1oth dry inch, I add the content of the firſt ro inches to the 


_ remainder, in order to prove m 


equal ta the content of the copper. 


y work, whoſe ſum, if right, 


will be 
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£ 4 | 5 Dry Inch. | I F. | 3 | 

S. Then J take the ſecond area, and 1 16] 14 6 

+: ſubtract it from the laſt remainder; | 2 . 

#7 and ſo continue to do till I come 3 5+ :0-j 5 

Ia to the 2oth dry inch; and then to + 1 1 

7 prove my work, I add the contents 1 5 

i of the firſt and ſecond 10 inches to „„ 

31 the laſt remainder, whoſe ſum, if 7 124 2 4 | 

155 right, will be alſo equal to the 8 e 

4 whole content of the copper. The. „ 

8 | 48 544 4863 7 

_ Laſtly, I take the third area, and | 33 5 

3 ſubtract it from the laſt remainder, 12 21 2 I 

& and fo proceed till I come to the 83 98 3 | 6| 

F 27th dry inch, whoſe remainder, if 85 l 

1 the work be right, will be equal to | 3. 2 8 
5 the quantity of liquor to cover the 16 b 4] 8. 
. crown, as found before. Thus SF 6 l 52 
$ having finiſhed the ſubtraction, I | 3. „ 

A transfer the ſeveral contents to the 2 pda 3 

1 neareſt even gallon, as in the go 41 2 8 de 
# annexed. table, and it is done. SG. $4:9.3 © | 
5 : | | SP 31: * 3 #4. | 

8 . „ 

. | 24 8 8 

10 25 1 6 - 
Me 26 „ 

7 3 „„ #7 N 

4] OE | | To cover 5 | 

10 „„ ſ the crown o 3 3 

Wo | == =} — 

12 half inch © 1] 25,5 
4 2 halfinch | o 14 2 

4g 4 ghaltmel | of 14 8 
3 ProB. 15. To gauge a back or cooler, and to find the content at every 

$13 g | tenth of an inch. „ 
4 RULE 1. Find the area at one inch deep, by the foregoing rules, 
$3 Which reduce to barrels, firkins, and gallons ; then find the one-tenth of 
or that area by removing the dot one place farther to the left hand, which 
DM alſo reduce to barrels, &c. 9 25 

= 2. To find the content at every tenth, add the area or content of the | 

* firſt tenth to itſelf, and you will have the content at two tenths; again, 
or add the content of the firſt tenth to the content of the ſecond tenth, and to 
9 you will have the content of three tenths; and thus by continually adding in 
1 the content of the firſt tenth for every tenth, you may tentk a back to th 

what depth you pleaſe. . | og | ga 


ExamePLz. Suppoſe I found the length of a back 272 inches, and 
breadth 90, 8 inches; what is the content at every tenth of the firſt 3 
inches of the back's depth? | 


depth required, proceed as follows, 


GAUGING: 367 
Length 272 | | | 
Breadth 90, 8 
2176 
24480 | | 90 xs” 
282)24697,6($7,58-= Area at 1 inch in gallons, 
2256 5 
2137 
1974. : 
8. F. 6. | . 5 
2 2,58 = Area at 1 inch reduced. 
„ 
Remains 4 
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The area of 1 inch being 87, 58 gallons, the tenth part of that ſum is 
8,758 gallons, which reduced is ob. /. 2,58g. and ſo much will the 
hold on every tenth of an inch of its depth. Eq] 


To find the content at every tenth of an inch, till you come to the 
n . F. G. 


, 1 Tenth =©0 1 258 | 6 Tenth =r 2 1,548 
8 o 1 , 258 1 , 258 


2 Tenth =o 2 5516 7 Tenth = 3 1,806 
0 1 0,258 I 0 1 5258 


——_— 


3 Jenn 5+: 0577S. g Tenth = 2 0 2,064 
o 1 0, 2585 5 o 1 0,258 


15032 


4 Tenth 2 1 2 1 
. 05258 5 5 1 , 58 


0 


00 


—— 


5 Tenth = 1 1,290 Content . 33 
1 1 1 0,258 5 Linh | 5 


1 6 


6 Tenth = 1 2 1548 


4 


Thus, when I come to t inch of the back's depth, I find the content 
to be equal to that before found, which proves the work to be true; and 
in this manner I proceed to make the following table, to three inches of 
the back's depth, where all the contents are placed to the neareſt even 


Rn ys © 72": 5 


r 


KB: 
Y 
2 
V 
* 
'S 
! 
254 
3 
42 
85 
* 
* 
be 
» 523 
x 
4 
443 
* 
18 
. 
: 
95 
1 
. 
5330S 
WE 'F 
7 
1 
9 
L - 
7 7. 
. ++ 
e 77 
= 
* 
* 20 
£ 
*%> 
. 
$3 
> 
58 
5 
#2 
Je © 
Oy: 4 
y.: 
3 
N 
4 
„ 
2 
1 
7 
Dy 
3 N 
Cot”, 
"I = 
© 
We 
YL F$ 
* 
5 
* 
_ 5 
* 
7 
2 
2 
as 
IKE 
24 
8 
145 
N 
* 
12 
1 
FAY 
pe 
* 
4 
27 
4 
- 2 
+ 1 
% 1 
4 CY 
1 
oe i 
» 
7 
? o 
Fl 
—_ 4 
* « 
1 
15 
3-3 
3 
4 4 29 
% 1 
{ 
: 7 
1 5 
KAT © 
eS |. 
1 
1 
12 N. 
* 
; i 
p , 
$34 
1 
448%. 
2 . 
* 
1 
Vx © 
<> 
I'S 
Is =. 
1 i 
7 7 
1 
H * 
is 
EX i 
: 
a 
1 
1 
1 
5 
1 
1 1 
on 
FISH 
FS 
. * 
LEY 
1 * 
i I 
Is 
ies 3 
487 
E > 
1-34 
£5 
5 
1 
i 
3% 
1 
2 
2 
* 
1 
1 
4. 
V#1. 
1 . 
4 1 


3 5 — 4 2 7 — 
n — — — 
«42> — — 
3 


4 | F 

_ 3 
„ eee 
\} 


OA 


3 


— — 


8 


* . 


- 


Wet Inch, 5 | F 


. GAUGING; 


| 


and Tenths. 
51 
52 
23 
24 
25 
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only even inches in the maſh tun: 

But the copper under, back, round, 
and ſquares, muſt be taken to the 
| neareſt half inch, and the backs to 
the neareſt tenth, 


| Likewiſe the wet inches 4 
| taken in the maſh tun, under back 


8 


coppers, rounds, and ſquares. 


» 
29 | 
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Prop. 16. To find the ſolidity of the angule, or haofs, of the fruftun 
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of cone, hawing the length of the greateſt and left diameters, ard 


alſo the depth given in inches. a | | 
: RULE r. For the greater hof. 

Multiply the product of the greater diameter and the fruſtum's height 
by the ſquare of the greater diameter, made lefs by the produ of the 
leſſer diameter into a mean proportional between the two diameters; and 
this laſt product divide by three times the circular diviſors in Page 346, 
multiplied into the difference of the diameters, and the quotient will be 
the ſolidity of the greater hoof. V | 

| RULE 2. For the leſſer hoof. 7 

Multiply the product of the leſſer diameter and height by the product 
of the greater diameter, into a mean proportional between the two dis. 
meters, made leſs by the ſquare of the leſs diameter; and this laſt produkt 


Page 


Note. In gauging you muſt take 


and backs; but the dry inches in 


divide by three times the circular diviſors for ale, wine, malt, &c. in 


: ww 
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page 346, multiplied into the difference of the diameters, and the duo. 
= ill be the ſolidity of the leſſer hoof, | : the 
ExAMPLE. Let the following figure repreſent the fruſtum of a cone, 
whoſe greater diameter A B = 36 inches, the leſſer diameter DC == 30 
inches, and the height þ = 20 inches; what is the ſolidity of the greater 
hoof A C B, and alſo the leſſer hoof A DC, in ale. gallons, | 
| 1. For the greater hoof A CB. 
36 B 36 32 = Mean dia. | 
20 2 5 36 30 = Leſs = DC D 
1296 = AB ſquare 
960 = 2d product 


1 i 5 
* 720 = 1 product A — 1 
6720 : 
2352 


6462)241920(37,43, the content in ale gallons. 
| 2. For the leſſer hoof ADC, 
30 2 DC „ 36 = ABB A 30 
20 =h 32 Mean diameter 30 
| | goo = N of DC 


——— 


* 


55 3X 359 K6 86462) 15 1200 23,39 ale gallons 
37»43 
2 


F 


60,82 = Content in ale gallons of the whole Fuſtunt, 
LXXII. CASK GAUGING. 


1 order to have a right underſtanding in this matter, it is neceſſary 


for the gauger to have ſome idea of the conic ſections, becauſe c:iks 
are generally compared to ſolids, generated by one or other of thoſe 
ſections; which would enable him the better to. diſtinguiſh to which of 
theſe ſolids the caſk's curve beats the neareſt reſemblance. - . 


3B Gaugers 


- * 


370 CASK GAUGING. 
Gaugers have reduced thoſe different curvatures of caſks to fon 


varieties, — 


NN wt. * n N 
W 


* 


| Caſks of the firſt variety are moſt . and are confidered as the 
middle fruſtum of a ſpheroid; which a 15 — NID * the outer Lines of 
the annexed figure. 


* RL Ly 54 of 
on LI —__ * Lag br 
2 F * 


Caſks of the 3 variety, are 8 to "M this middle fruſtum of 
a parabolic ſpindle, which is proud by the ſecond lines. 
Caſks of the third variety, are ſuppoſed to be in the form of he} mid. 


dle fruſtum of two parabolic conoids, joined together at their Date 
baſes, and is repreſented by the third lines. 


Caſks of the fourth variety, are ornate of the fruſtums of two cones, 
joined together at their greateſt baſes, and are repreſented by the incer 
lines of the Worth figure. 


ProB. 1. To fd the content of a abs iu any of the 2 . 
bath by pen aud rule, 


1. Ts "Wy a mean diameter. 


RULE. Multiply the difdrence between the head and WI diam. 
* when it 1s leſs than 6 inches. 


. TN : 1 
62 ( Sg = "eb | 
By 85 I For the . Variety _ 
35 | | 4 inch 
1 e W ſupp 
Or if the difference between the head and bung exceed 6 inches. 
By „ t tier 
N 557 . wy x & ee, 
552 | | 4 | 
And add the 2 to the head diameter, then that ſum willbe a me 


diameter. 


2. To ſind the content. 


RULE. Square che mean diameter and multiply that fquare by thr 
length of the caſk, and the product multiply or divide by the factors in 
Page 346, and the Produtt or r quotient. will be equal to the content of 


The 


e calſk; 5 
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* 


4 
L $24 


The Figure of the four Varieties of Caſts, 


8 the 


ine 
E. 1. Let the above figure repreſent all the four varieties of caſtes, 
whoſe bung diameter O à is 26, 5 inches, head diameter A D BC 23 
inches, and length x y 28, 3 inches; required the content in ale gallons, 
ſuppoſing it to belong to all the four varieties. | 
For the Spheroid, or iſt Variety, by the Pen. | 
Op 1 25, 4 Mean diam. nearly 
Bung diameter 26, 5 ; 2554 | 
Head diameter 23,0 1016 
Difference - 3,5 „ 
FRO Facior 07%. 68 o orioun, op a 
| 289 645,16 = 11 of mean diameter 
. „ 28,3 = Length 
Produt - 2, 380 a 193548 
y the Head diam. 23, 516128 | 
— Maud ĩ An:! 9039 0 PE. 
| | - © 359,05) 18258, o28(50, 8 Content in ale gals. 
The 3B 2 gs By 
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372 CK GAUGING: 
By the Sliding Rule. 

Find the difference of the diameters, which in this caſe is 3,5 ; lock 
on the line of inches on the edge of the rule, and ſee what number ſtands 
againſt it on the line marked ſpheriod, and what number you find there, 
add to the head diameter, -and the ſum will be a mean diameter ; as in 
this example againſt 3, 5 is 2,4 f 23 = 25, 45 the mean ore, the 
ſame as found before. -Then,:- - 

Q; D Q 
As- 18595 : 28,3 :: 25,4: 50,8, content in ale gallons. 


.; For the middle fruſtum of a parabolic ſpindle, or that of "the 
1 variety of casks, by the pen. 


Diff. of diameters 3, 5 e = Mean (om, nearly 
Factor . 25,2 
„„ Cs 4 
| 210 | 1260 
| $04 - 
Product 2,170 ; | 
Head diameter 23, | 635304 
| n 
Mean diameter 25,17 | 
| ER, „ 190512 
508032 
; 127008. 


_ 359,05)1797 1,632{50,0 cont. in a ale gals 
the Sliding Rule. 
With 5 difference of » diameters, look on the line of inches, on 
the edge of the rule, and what number ſtands againſt it on the kn 
marked 2d vatiety({ add to the dead diameter, which ſum will be a 
mean diameter, In this example the difference is 3,5, againſt which 
on the line marked 2d variety, is 2,2 nearly, which added to the op 
diameter i is 25, 2, the mean diameter. Then, 
5 C D C 


As 18,95 : 28,3 :: 25,2 ? 50, content as before. 


E. 3, For the fruſtum of two 3 conoids, or 34 variety of 
casks, by the pen. 


Diff. of diameters 3, 5 24,9 
Factor 555 245,9 
175 2241 
| 175 | 98 
Product i 92 5 2. 
Head diameter 23, | 620,01 
| | 28,3 Length 
Mean diameter 24,92 5 186003 
Soo IO Tg 496008 e 
, 124002 


359-05) 17546, 283048, 8 cont, in ale galls, 


CASK' GAUGING. | 373 
By the Sliding Rule. 0 
Wich the difference of the diameters, look on the line of inches on 
the edge of the rule, and what number you find againſt it on the line. 
marked zd variety, add 40 the head diameter, and that ſum will be a. 
mean diameter. In chis example the difference is 3, 5, againſt which; 
on the line marked zd variety, is 1,9, which added to the head dia- 

meter, is 24,9, the mean diameter. Then, | 


DC D p | | 
As 18,95 : 28,3 :: 24,9 : 48,8, content as before. _ 
E. 4. For the fruſtum of two cones, joined together at their greateſt 
baſes, called the 4th variety, by the pen, | os 
. Diff. in diameters 3,5 24476 
Factor 55 434,75 


— — — 


® = 8 * 


Product NI. 12375 
Head diameter 23, 1732 


| 9900 
Mean diameter 24,75 4950 


61 2,5625 
28,3 
18376875 
49005000 
1225X250- 5 


| 359,05)17335-52875(48,281 content in 


gals. 

| By the Sliding Rule, | | 
With the difference of diameters, look on the line of inches on the 
edge of the rule, and what number ſtands againſt it, on the line marked 
FC, add to the head diameter, whoſe ſum will be a-mean diameter, 
In this example againſt 3,5, on the line FC, is 1,75, which added to 

the head do meter = 24,75, the mean diameter. Then, - 

E D EE 


As 18,9 " 25,23. 24375 : 48, 3, content in ale gallons. 


The content of the ſeveral varieties may be found in wine meaſure, 
by dividing by its proper diviſor, page 346; and the proportion by the 
rale for wine gallons would be, as the wine gauge point on D is to the 
length of the caſk on C, ſo is the mean diameter on D to the content 


in wine gallons on C. 


FxaurlE. What is the content of the firſt variety in wine gallons, 
ſee Example 1, by the rule. = | 
D 5 2 ä 
As 17,15 : 28,3 !! 25, 4: 63, 5, content in wine gallons, 
And in this manner may the content of the other three varieties be 


ls, found in wine gallons, LXXII: 


1 


e 


— Ss. .- 
PI” ; al; X g » 
. a 1 
£ 0 1 * . Ka. 
; * Fi © 4 - 0 , al 


"F* 0608 


the content of the cask, and the product will be equal to the quantity yo 


XXII. ULLAGING OF CASKS. | 
|EVERAL writers on this fubje& have ſhewn how to ullage 2 _- 


by a table of ſegments, calculated for a cylindrical cask ; «wy be. 
cauſe that requires you always to have that table ready at hand, and doth 
not always agree with the lines of ſegments, on the iliding rule; I ſhall 


here omit it, and ſhew how to effect the ſame by pen and fliding-rule. : 


Prox. 1. To ullage a lying caſt by the per, having the bung diameter, 
wel inches, and the content of the caſt given. | 


RULE 1. Divide the wet or dry inches by the bung diameter, and 


if the quotient be under, 500, ſubtract a fourth part of what that quo. 


tient wants of „500, from the quotient, and the remainder multiply by 


3 in the cask. 

When the quotient of the wet inches divided by the bung diane. 
ter a +509, then add a fourth part of that exceſs to the quotient, 
and that ſum multiplied by the content of the cask, will produce the 
content of the liquor in the cask ; but if the dividend was dry inches, 
the product is what it wants to fll it up. 


ExaurL Ez. There 1s a cask, whoſe bung Mr is 31 inches, (wet 


inches 21, dry inches 10) and con ent 75737 gallons; what liquor it 
there in the cask, and how many galions will fill ic vp? 0 
e = more than „50 FA 

- FIND | . | Qs 


e IE IN. 
[1 677 —— Quotient * . 105 N 
| The area of ſegment 1721 X 75,37 = sus gallons of ae 
the cask. 
2. For the vacuity, or A will ſill it up. : 6 np 
»500 x SOLOS TER) 
| 31) 10,000(, 322 = leſs than oo e eee wo 


4)-178(0445 Ua 
419 u Ffubtra 


Area of the ſegment 1 2775 
Content of the cask - 75937 


19425 
4 
13875 
| = 19425 _ 
Wants to fill the cask - 20,915175 
＋ What is in the ca 54, 34177 


Content of the cask - 7542 56945 ale gallons, By 


_ reſerve. 


And as 100 75737 : 737,8 : 56,6, ullage of liquor in the cask. 


uſe of the dry inches: Thus, 
5 . 


Proz. 2. To find the content of the ullage of a ſtanding caſt, by the pen. 
content of the cask, and the product will be equal to the quantity of 


will be 59,95 ale gallons: then let the wet inches be 8,5, I deman 
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ESD By the Sliding Rule. 1 

1. As the bung diameter on the line of numbers on the little ſlider, 
marked N, is to 100 on the line of ſegment, marked SL, ſo is the wet 
or dry inches on the line of numbers N, to a ſegment upon SL ; which 


2. As 100 upon A, is to the cask's content upon B, ſo is the 
reſerved ſegment upon A, to the quantity of liquor in the cask. 
As 31: 100 :: 21 } 73,8 ; which reſerve. 
4 N A |, DIET | 


To find the vacuity by the rule, you muſt work in all reſpects as 
you did for the ullage, only, inſtead of the wet inches, you muſt make 


. 
As 31: 100 :: 10 } 26,2 which reſerve. 
| ; 5 | A . | . 
Then as 100 ? 75,37 :: 26,2 2 19,7, the vacuity of cask, 
In the ca — ne 1 | £4 


Content of the cask = 75737 nearly the ſame as below, 


RULE. Divide the wet or dry inches by the length of the cask, 
and if the quotient exceeds ,500, add to the ſaid quotient one tenth part 
of the exceſs ; but if it be under ,500, ſubtract one tenth part of what 
it wants of „500; the let this ſum or difference be multiplied by the 


liquor therein, if the dividend was the wet inches; but if it was the 
dry inches, it gives the vacuity, or what it wants to fill it up. 

— ExamPLe, Let us ſuppoſe a ſpheroidal cask poſited as above, the 
length 32,5 inches, the bung 27, the head 23, the content of this cask 


how much liquor there is in the cask, and alſo the vacuity ? - 
| 55000 | 
32,5)8,50000(,2615 =under ,500 | 


10),2385(,02385 n of the wants of, ooo 
| 52615 = the wet quotient 


Difference 23765 
The Content 59,95 
118825 
213888 
213885 
118825 


14,2471 = = the content of the liquor, 
- - | | 3255 


4376 Marr GAUGING: 
3235)2 4,0000, 7384 


10), 2384502384 i 
＋ „73840 Dry quotient 


76224 
59,95 = Content 


381120 

686016 
686016 
38 1120 


45, 69628 80 = Vacuity 
14,2471175 = Ullage 
59, 9434055 = Content of the caſk. 
By. the Sliding Rule. f 
8. SL f | | 
As 32,5 : 100 :: 8,5 : 24; which reſerve. Then, 
A B A B 


As 100: 59,95 :: 24: 14, 3, content of the liquor. 
| For the Vacuity. | i 
. 
326 100 $1.24 763 which reſerve. Again, 
A B AB e 5 


As 100 : 59,95 :: 75 : 45,6 the vacuity 
. ＋ 14,3 the ullage 
| : 50959 Content of the caſk. 
Note. The difference between the ſum of the ſeparate parts thus 
found, and the whole content of the caſk, is occaſioned by the line of 
ſegments being adapted to one particular ſort of caſk only; which is 
not material, and near enough the truth in practice. 


| LXXIV. MALT GAUGING. 
POB. 1. To gauge @ naliſter's ſquare, or oblong Ciftern. 
4 ä „ | 
1 the length and breadth of the ciſtern, in ſeveral places, 
and in caſe you find any variation, add the lengths or breadths 


together, and divide their ſum by the number of dimenſions taken of 


each, and the quotient will be a mean length or breadth ; and at the 

ſame time alſo, the depth of the ciſtern, | DES, 

2. To find the area of the ciſtern, multiply the length by the 

. «. breadth, and that product multiply or divide by the proper factors for 
ſquares malt buſhels, in page 346 ; and the product or quotient will be 
equal to the area, 5 $ | 

| Ex Ar Tf. 


58, 
ee 


MALT GAUGING. an 377 
ExANPLE, There is a ciſtern, whoſe length is 114 inches, breadth 
5 and the depth 36 inches; what is the area at one inch 
P ; Ps ; | f 
114 = Length 
$8,5 = Breadth 
$70 
912 
570 „„ 
2150, 42) 5869, 0003, 1 Ares in buſhels 
| 645126 pe 
217740 
215042 
2698 | 
Zy the Rule. 
. & + £ ; 
As 2150,42 1 114 :: 58,5: 3,1 = Area as before. 
Note. If any depth in inches be multiplied by the area, the product 
will be equal to the content of the malt in the ciſtern. 


PrOB. 2. 7. o gauge a maliſter's round ciſtern, 8 


RULE 1. Take mean diameters between every fix, or ten inches of 
the depth, and at the ſame time take the depftn. | 

2, Find the area of each mean diameter; then ſquare the diameters, 
and multiply or divide each ſquare by the Circular factors for malt 
buſhels, in Page 346, and the product or quotient will be equal to the 
ſeveral areas required, | | | : 


ExaMPLE, Suppoſe the depth of the ciſtern be 30 inches, and the 


diameter at 5 inches from the baſe 29,6 inches, at 15 inches from the 
baſe the diameter is 33 inches, and 25 inches from the baſe the diameter | 


is 36,2 inches ; required the reſpective areas of the mean diameters in 
at b Dos 1 5 
Mean diameter = 29,6 
2990" 
2664 
$92 | | 
2737,92)876, 160(, 32 the lower area 
| ; 821376 PS 
547840 5 
A « 
| 256 . 7 5 
And in this manner the orher areas are found to be 540. and , 48. | 
— 23 EO, | | By 


? 


Tm IT A ο, . 


By the Rule. 
e 95 
8 29,6. : 32 = ft area 
As 165 1 239;0' e 
52,32 : 1 3: 36,2. 48 = 3d area 


Note. All depths that are taken in this ciſtern, muſt be e by 


the reſpective areas to which they belong. 


Pros. 3. To gauge a couch of mall, in 4 er or oblong Sram, 
. and find the content of the jame. 


RULE. Multiply the length, breadth, and depth together, and that 
product divide by the ſquare diviſor for malt buſhels, in Page 346, and 
the quotient will be the content of malt in the couch, 


ExameLe. What is the content of a couch in malt buſhels, whoſe 


length is 105 inches, breadth ro4 inches, and depth 20 n 
105 = Length _ | 
104 = Bags 


420 * 
1050 


10920 
20 


= 0b 50,422 18400,00( 101, 5 Content is buſhels. 


| - By the Rule. 
A B A R TR 
As 20 : 105 :: 104: 10½%5 Content as before, 
| en — To find the content of a conch, or floor of malt, having the 
length, breadth, and depth given in inches. 
RULE. Multiply half the len th of the floor by the breadth, and 
that product by the depth; from this laſt product cut off three figures 
to the right hand, and it will give the content of the floor ſeven buſhels 


too much in every 100 ; which exceſs may be deducted, either by ſub. 
traction or multiplication. 


If the malt diviſor had been 2000, this ad would have anſwered 
without any deduction; but ſince it is 2150, the multiplying by half the 


length or breadth, will give too much; to remedy this, if you multiply 
the product of the leagth, breadth, and depth, by 93, you will find the 
true content. 

Or, if you ſubtract ſeven buſhels for every 100, and 7 for every 10 
buſhels, or ,07 for every ſingle buſhel, you will have the content. 


_ - ExameLe. Suppoſe the length of a floor be 400 inches, breadth 2 215 
and, depth 4 inches; what i is the content in malt buſhels ? 


215 


73 


it 


e . 
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215 = Breadth _ _ qt 
200 = = Alf the length 172 Product 
e 
W | | 7 
4= — . Depth. 159,96 Content as before, 
172 | 5 | Foe 100 deduct 7 buſhels 
7 For 70 deduct 449 
— 55 For 2 deduct o, 14 
516 | 
1548 | | Sum — '12,04 


159,96 Content in Buſhels. . 
LXXV. MONEYING OF CHARGES. 


PBOBLEM I. To money Goods at 1 44 per pound. 


RULE. 


UT off the right hand figure, which count ſo many pence and 
farthings, and thoſe on the left hand will be ſo many ſhillings and 
——_— 
EXAMPLE. What i is the duty of 364 pounds of ſheep-skins, at 14 14. 
pound ? 
364 = 36s. 36 hlſpence and four times five farthings. 


„ 
36 ſhillings = 116 © 
36 =" uh 2 0 Fd 
9 times 124. = 9 5 


3 Anſwer 1 17 11 the duty required. 
PROB. 2. To money goods at the rate of: :3ol. per cent. 


RULE. Divide the value of the goods by 5, and to the quotient 
add its half, whoſe ſum will be the duty required. 


ExAur LE. Suppoſe the value be ſix pounds, ten ſhillings, and ten 
pence ; what will the duty of the ſame amount to? | 


„„ 
5)6 10 10 


9 


I 6 2 
N 13 1 S One half 


Anſwer 1 19 z the duty required. 


Or the ſame may be found by multiplying the value of the goods 1 
23s 


1 8 Pao. 3. 


326 | 
Por. 3. To money goods at the rate of 151. per tent. 
RULE. Divide the given value of the goods by 5, and from the 


2 ſubtract one fourth part; the remainder will be the duty 


— A the value be five pounds cight ſhil 
four-pence ; mat 1s the 9p 2 53 re 


| 13 


Anſwer o 16 3 the duty required. 
Or the fame may be found by multiplying the valne of FA n_ 
by ,15. 
ProB. 4. To money goods at the rate of 180. per cent. 
RULE, Divide the value of the goods by 5, and from that quo. 


tient, ſubtract half of its one fifth; the remainder will be the duty 


uĩred. 
. t> Jet the value of the goods be 231. to find the oy] 
. 


F. 


. 


0 : 


"N12 0. 


5 2) 0 18 4121 — 


— 


— 9 43 Tol the4 


Anſwer . 4 2 9 the duty required. 
: Or the fame may be fourd by multphig the value of the goods 
Y ef 


ProB, 4. To flad the duty of any nk of barrels of wituollen 


firong beer, at 8s. per barrel: 

RULE. Multiply the given number of barreis by 4, an and the pro- 
duct will be pounds, except the units figure of the product, which will 
be ſo many two ſhillings ; to which add the money for the firkins (if 
-any) and that ſum will be equal to the Gy of the whole. 

ExameLe. What is the duty of 325 J barrels of victuallers ſtrong 
beer, at ** ſhillings per barrel? *, 

| — IS == : number of barrels 
4 | 


I "oy | 


op = barrel 


| Anſwer C. i” 4 4 Pros. * 


wi 


0 er n — -/ 


reer. 51 . bes the 4 of any number * Barrels of w:txollers 
gnall beer, at 15, 4d. per barrel. 


e 

1 RULE. To the given number of barrels, add coeathinbef that ſam, 
1 and if there be any quarters, add proportionably for them. The ſum 

1 of the whole will be equal to the n. 


reduce into pounds, and it is done. 


Exaur zz. What is the duty of 295 vurecls of rictuallen ſmall 
beer, at one ſhilling and four-pence per barrel? 
3)295 = number of barrels | 
98 4=4 of == — number 
0 8 Z bar | 


210) 3914 | o 
4.19 14 o Anſwer 
Aud in this manner ** the amount of the duty of any ne fort of 
goods be found. 


ProB, 6. To find the „ of any number of barrels of victuallers 
ſtrong beer, at 10 8d, or ſmall beer at 4d. 


RULE. The drawback of one barrel of either ſtrong or ſmall beer 
being multiplied by the number of barrels, gives the anſwer. 


E. 1. What is the drawback of 91 barrels of victuallers 00 
beer, at one ſhilling and eight-pence per barrel? LD 
. 
18 
9 X 1 o 4 122 91 


15 0 
10 


10 0 


"+ 3-8 
£ 7 8 Anſwer, 


E. 2. Suppoſe a victualler be charged with 25 barrels of ſmall beer, 
What muſt be allowed him for drawback at 44. per barrel ? | 


Lo 8 4 Anſwer, og 
5 | 5 P os. 7. 


1 4 DIV, r [an hs. SSH CLE EET IS TICS n. 
R * 1 3 j — * <4 288 5 
4 . 
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REDUCING OF MALT. BUSHELS, &c... 


Pao. 7. To reduce the groſs buſhels of malt, taken in the eiern or | 


couch, and flour, to neat buſhels. 
RULE. It is ſuppoſed that barley, after it is firſt wetted or ſteeped 


in the ciſtern, and ſtood there its proper time, and from thence emptied 
into the couch, and lain there about 30 hours, riſes or increaſes to 


about? part more than it was before; therefore, + buſhels in every 20 
are to be allowed for that increaſe, 


But when the malt has been out of the clin above 20 hours, it is 
deemed to be a floor of malt; and it is ſuppoſed that a buſhel of dry bar. 


ley, thus wetted and ſteeped, &c. and afterwards thrown out into the 
floor, and there grown according to the uſual' cuſtom, will increaſe or 


riſe to two buſhels, or double to what it was before; therefore, 10 
| buſhels in every 20 are to be allowed for that increaſe, 


In order to find the proper factors to reduce each of theſe buſhels te 
their equivalent value in neat buſhels, obſerve the following method. 
1, For the ciſtern or couch —_— 
From 20= buſheis | 
Subtract 4= 


Manns 16 2 58, factor for ciſtern or couch buſhels, 


If any number of buſhels, from ciſtern or couch, be | multiplied by 
the above factor, the product will be equal to the neat buſhels. 


Exaurlz. In 200 . from ciſtern or couch, how many neat 


..uſhels ? 
| 200 
Anſwer 160, o neat buſhels. 
2. For the floor buſhels. | | 
There being 10 buſhels in every 20 to be allowed for the increaſe of 


floor buſhels, therefore the floor buſhel 1 is = 18 2123553 2 common 


factor for floor buſhels. 


If any number of floor buſhels be n by the above nd 8 


product will be equal to the neat buſhels. 


Ex aur Lz. In 260 buſhels from the floor, how many neat | buſhels ? 


260 
58 


Anſwer 1 zo, o neat buſhels. 


| ProB. 8. To find factors for reducing of couch buſhels into floor buſhels; 


and on the contrary, for reducing floor buſhels to couch buſpels. 


RULE The factors found in the laſt prob. are to each other as unity 


to the required factors; therefore, the proportions are as follows: 


iſt, As 


© =» 


pounds, and decimal parts of a pound. 


15, ofd, „4 tenths per buſhel? 


/ 
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. TT ot 1 6, the factor for couch babe 

2d. 8 5625, the factor for floor buſhels. 

Or the charge may _ found, by multiplying the floor buſhels by 
625; and if the product be more than the , buſhels from the beſt, the 
charge will be from the floor, but if leſs, thei from the beſt of the ciſtern 
and couch. 

EXAMPLE. Suppoſe the content. of a four gauge of malt be 261 
buſhels, and the content of the beſt, ciſtern, or couch, were 200 
buſhels ; from which will the charge ariſe ? * 

Unity Fa#, Couch 
As 3-2 - att. 33.00 


200 
Anſwer 320, 0 floor buſhels. 
Or thus, 200 £ 
156 
I, 


Anſwer 320, o the ſame as before. 
955 By the Rule. — 
8 A 
Ml 1 E * lese: 0 floor buſhels. 
By which I find the amount © of the couch is — 320 floor buſhels, that 


is 59 buſhels more than the number of floor buſhels before ans, there. 
fore, the charge will ariſe from the couch. 


Or the ſame may be found by this proportion : 
KA B A 
As 1 „625 2: 320 200, couch buſhels. 
From whence it alſo appears that the couch gauge is the beſt. 


Paos. 9. Te find the duty of any number of buſpels * the ciflern 
or couch. 


RULE. The duty of 1 buſhel of malt from ciſtern or couch, with 
the allowance of 4 in 20, or the + part is 15. 03d. 4 parts, "which 


reduced to the decimal of a pound ſterling, 1s 0525, the common 


factor: now if any number of buſhels from ciſtern or couch be multi- 
plied by the above factor, the product will be equal to the duty in 


E. 1 How much will the duty E. 2. How much will the duty 
of 120 buſhels of malt, from the of 260 buſhels of malt from the 
ciſtern or couch, amount to, at beſt of the ciſtern or couch amount 


to, at 1s, 01d. ,4 per buſhel? 
10525 Factor 


= Fact 
120 = No, of buſhels 3 = No. of buſhels 
10500 31500 
$US 1050 
63008 Anſw. 6. 6s. od. Anſ. 13,6500 = 131. 135. duty. 
6,0 Pao. 10. 


3 
2.1 


—. * 2 2 ba 
PRES Rs ae 


5 * + 2 . > 
8 - a LO S AR ALE, 
- oof 2x eden ON 
. ĩͤ ͤ—— BL Ng, + 
x tee . — A F 


Fr a 
I... 7 


Pros. 10. Fo fad the cot wry 0 n from the floer, 
RULE. This may be done by a factor, which is found as follows : 
The duty of 1 buſhel of malt from the floor, with the allowance of 10 in 
every 20, is 7d. 397%. , q tenths, which reduced to the decimal of a 
ſhilling, is , 6562 5, the factor. Now if any number of buſhels from 
the floor be multiplied by the above factor, the product will re to 
3 ** 1 


HD 


© OMA What is the duty of: 400 buſhels of m malt 3 the 4 
at 744. , _— per buſhel? _ 


gd od e. = = Fador * 


* 


| tþo}al62450000 
13 12 5 
— 


. 
213500 
7 


65,0 Anſwer 131. 25. 64. the duty required. 


Or thus: 72. „Ftenths, reduced to the decimal of a pound, = ,o 32812; 
the common kactor, by which if you multiply any number of buſhels from 
the floor, * will be S eee and decimal parts of a 


— . Pa 


. 
* 
* : 6 0 wn 
go” x 1 5 4 hag 
IT 


3 .. What Hick _ of 80 buſhels of calt 8 the 
at 74% I Per buſhel ? 


\ | $0. == —_ 8 of buſhels | $2 12. 


on 


2,62592000 . Get fi ad) 
args | 8 85 
8 2 T vo, 'T 
12,500 
12 


— — 


6, Anſwer 21. 125. 6%. the duty 1 


"hte ths ter ing the duty of any number of buſhels of malt, 
Hom the foor, be found : 


pros. 11, 


2 
L 
n 


7 


PROB. 11. To Hul the duty” of any number barrels of COMMON + 
brewers Hrong beer, at eight ſhillings per barrel, with the. mee, 
| of 24 in every 23 barrel... 


RULE. This may ber by finding a factor, thus: "EM 
£ 
9 
1 


in pounds, and decimal parts of a pound. 


he duty of 23 VOY at 8s. per barrel _ = 
Allowance out of 23 barrels is 22, and duty = 


Duty of 23 barrels of common brewers X beer = 8 4 
Then the proportion for the factor is 


Bar, C. Bar. Decimal. 
un RT Tr 3 53565 2, the common factor. 


Therefore, if any number of barrels, and quarters of a barrel, reduced 
to a decimal, be multiplied by it, the product wall gpl to the duty . 


ExAMPLE. What is the duty of 1 504 barrck of common 1 
ſtrong beer, at eight ſhillings per barrel, with the allowance of 24 
barrels in 23 ? 

„35652 = factor for ſtrong beer 


150,5 = given number of barrels 
Aba ein 7 En 
178260 
; 1782600 
35053 


535656260 2830. 135. 124. the hy: | ot 


ProB. 12. To find the duty of any number of barrels of common © 
brewers ſmall beer, at one ſhilling and four peuce r barrel, the 
allowance being 24 in every 23 barrels, 


There muſt be a factor found for common brewets ſmall beer, as well 
FO ſtrong, f in the lowing manner: 


3 
The duty of 23 barrels at 1s, 4d. per barrel. ECT 
The allowance of 24 barr es = 2 3 4 bs 
The duty of 23 barrels of common brewers ſmall beer = "Ty b il! 


Then the proportion for the factor is, 
Bar. — + Bar. Deci. of L, | 
As 23 * 1,366 : 1 { 505942, the factor. 
Therefore, if any number of harrels and quarters of a barrel, reduced 
to a decimal, be multiplied by it, the product will be * to the duty 
in pounds, and decimal parts of a 1 fe” | 
330 : EXAMPLE 


4 4 — jus __ A . % | Sc ; : — — N 82 A - if 
| EY OF CHARGES A 
386 M ; 


Exxuere: What will the duty of 1524 barrels of common bilvers 
* beer amount to, at one ai and four - pence per barrel ? 


152,5 = Given number of barrels 
505942 = Factor for n beer 
30 50 
6100 
13725 
7025 
9.961550 = = 91. Is. 22d. 3 3 The duty. 


Pros. 13. To find the duty if any Sender of barrels of common a 


ers table beer, at three /hillings per barrel, with the Wy f 
24 in every 23 barrels. 


'* By reaſon of this Dead have will be alſo a 3 in "the price 
of one barrel; ſo there muſt be a factor found for common brewers table 
beer, as well as for ſtrong and finall, | 


. The factor ü is found i in he following manner : 


The allowance of 24 barrels is 


. 1 
The duty of 23 barrels at 36: per Varrel! is 3 9 
8 
The duty of 23 barrels of common brewers table beer 1 83 


Then the proportion for the factor i is, 


Bay. - Ts Bar. Decimal of fe 
. 3.575 5 17 5 ,1336956521739130 + The factor, 


N Turks, if my number of barrels,” and quarters of a barrel, of 
common brewers table beer, reduced to a decimal, be multiplied by the 


above factor, the product will be „ to the LIT in pounds, and 
* 8 of a * 


e What will the FO of 40 dels of common brewers 
table beer amount to, at 3. per barrel ? x 


: +1336956532739430, = Factor far table beer 
40 = 2 number of harrels 
5 oy Y 
5,347826086565200 = "6 6 11 t 21 The * , 


' NE TP 


f 
e 
d 


ie 


| ſtrong, —See the firſt example. 
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The common rule by which tables for that purpoſe are made, is thus: 


Bar. £. 3 Bar. 1 
„ i 
20 


1 2 Ai 
a Es & 


23061026: 84, gr, 3 the duty of 1 barrel; therefore, 

46 aall the fraQtional parts in common 

| brewers tables for beer, are fo 
many parts of 23 of a farthing. 


15 
12 | 
23) 78606 
184 
2 
IS 


PROB. 14. To find factors for reducing the odd gallons of one denomina- 
tion to their equivalent value in that of another denomination, ſo 
that they may produce the. ſame duty, _ | TT 
RULE 1. If the odd gallons to be reduced only differ in duty, and 
there be the ſame number of gallons to the barrel, hogſhead, &c. then 
the factor may be found by dividing the pence that one ſort is charged 
per barrel or hogſhead, &c. by the pence that* the other denomination 
is charged at, vice verſa, and the quotient will be the factor required. 
2. When the odd gallons to be reduced not only differ in duty, but 
alſo in the number of gallons to a barrel, hogſhead, &c. then the factor 
will be found by multiplying the pence that one ſort is charged with 
duty, by the number of gallons in a barrel, hogſhead, &c. of the other 
for a dividend; which divided by the product of the number of gallons 
to the barrel, hogſhead, hogſhead, &c. and the duty of the other, vice 
verſa, the quotient will be the factor required, „ 
E. 1. Required to find a factor to reduce ſtrong beer, at eight 
ſhillings per barrel to ſmall, at one ſhilling and four- pence per barrel? 
By Rule 1.—Firſt 8s. = 964. = 16 = 6, the factor required. 


E. 2. It is required to find a factor for reducing ſmall beer to 


By Rule 1.—96) 16,000 (, 166, the factor required. | 


E. 3. It is required to find a factor to reduce odd gallons of cyder, 
at 185, 9d. © grs. ,$ per hogſhead, containing 63, gallons, to its equiya- 


| lent value in gallons of ſmall beer, at 1s, per barrel, whoſe barrel contain 


34 gallons ? 
| By Rule 2. 


The duty of a hogſhead of cyder, 18s. 94. o gr. ,8 = 900,8 rs. 
And goo,8 rs. X 34 gallons = sen the dividend. 0 
Alſo 48 grs. X 63 gallons = 3024, the diviſor. 
.*. 30627,2 = 3024 = 10, 128, the factor required, 


3D3 5 And 


— gy, Fr 2 5 
„JJ ² A ER PERS 0 9, 
7 = 3 n . Rb ook, hatch 2 
* 


_ W b re TO, 
And in this manner yo may find factors to ——— 


* ö * I u ＋ N - r ˙ Du EW ans hs, * "ey n * od * N FEM LE 5 LS * 2 4 of 1 
K . Ser 1 1 4 1 7 X'S te. "UP ö M 2 3 a r 0 2 
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odd gallons of one denomination, to their —— value in thoſe of 
another. 

Neote. The drawback muſt be taken out of both ſrong and ſmall 
beer before it be reduced, as in the above example, 


PrxOB, 15. To firud Factor for reducing ale meaſure to wine and corn 
meaſure; and e contra, corn to ale and wine meaſure. 


To perform which, oblerve the following proportions, which are 


wrought by the Rule of Three Inverſe. 


282 „ 1.220779 factor for ale to wine. 
231 Oe ns + 5819148 wine to ale, 
282 * 2.22 SUIQ43-- 5 #33037 ale to corn. 
$2502 2} TI: 55 W32 * 7,625602 ————caorn to ale, 
231 * 1.3 2150, 42 „107422 ———wane to corn. 
180K 1 0838 795309177 —— com to vie. | 


The Usz of ohe Pwr FacToRs | 
Multiply any number of gallons of ale, wine, or corn meaſure, by its 


proper factor; the product will be the number of gallons, reduced to the 


meaſure required. 
Furs Required to rollice 63 gallons of wine to ale meafure? 
5819148 = Factor for wine to ale. 


= 6 14888 | | i 
Anſwer 51 606324 gallons, ale . MP 
And thus may any number of gallons of ale meaſure be reduced to com 
or wine meaſure by the help of the foregoing factors. 
The abay to find any FACTOR is as follows : 


Let @ = number of gallons, a hogſhead, _ 6 = number of gall 
in a barrel, &c. c = duty of a hogſhead, & &c. d e of a barrel, Ar. 


and x = the factor required, | 
Then 4 e bye; d * Xz \ wie dx = by e = the 


factor req uired. 
| When the number of hw wack be 8 nal the dies. 


is only in the price, then a = b and x 4 | 
ProB, 16, To fd factors for ſalaries, both far common 3 leap years, 
d any rate per annum. 

RULE. As the namber of days in a year is to the ſalary per annum, 
ſo is one day to its ſalary; which decimal of the ſalary, for one day, 
will be a proper factor to find the ſalary of any number of days at that 
rate 

f Ex aur LL. 


2 2 — S wh 


8 & 


ce 


= 8.8. 


10 FIND: FACTORS. 


4 


_ Exaneii2»- If the ſalary be 51. ſon annum, oi Gan be 


at that rate, both for a common and leap year? 


in this manner was the following Table of Factors computed. 


Days. * Day. Decimal, 
As 365 +3: 5 3% 1-3 „073699 te ar 3 common yan | 
Days. Lo De Decimals. | 
A 366 5 --$5.32.....2. „z, the fackoy for a leap year- And 


A TABLE OF FACTORS FOR SALARIES. 


Salaries er] Factor: Factors Salar fes ſier Factors ae 
annum. for a for a annum. for a | for a 
— common leaſe — common | leafs 
C year. year. rr hour year. | 
5 © © | ,013699 | ,o013661 go © © | ,246575 | ,245901 
10 © © | ,027397 | ,027322 || 100 0 © | ,273072 | ,273224 
15 © © | ,041051 | ,040983 115 0 © | ,316439 | ,315574 
20 © ©| ,054794 | ,054645 120 © © | ,328766 | ,327869 
25 © © | ,068493 | ,068106 || 200. 0 © | ,547974 | »546448 | 
30 © © | ,o82191 | ,o81967 || 300 © o | ,821917 | ,819672 
40 0 © | ,109589 | ,109289 || 400 o © | 1,095948 | 1,022896 
43 2 615131849 131489 500 © © | 1,369863 | 1,366119 
50 © © | ,136986 | ,136610 || 600 0 o| 1,643834 | 1,039344 
[52 © © | ,142465 | ,142076 || 700 © © | 1,917808 | 1,9F2568 
4160 o © | ,164383 | ,163934 || 800.0 © | 2,191896 | 2,185792 
7o o © | ,191780 | ,191256 || 900 © © | 2,465811 | 2,459616 
8 o o | ,219178 | ,218579 || 1000 © © 5739726 2,732240 
86 12 6237329 [233948 


The Uſe of the Table of Pagers, 
By the above table the ſalary due for any number of days at any rate 


| Oy by the number of days . 


therein mentioned may be found, both for a common or leap year; for if 
you take the factor of the rate, and multiply it by the number of days, 
the product will be equal to the ſalary due in — _ 0e! parts 


of a pound. 


E. 1. Suppoſe the falary to be forty pounds per annum; har much 
would be due to a perfon for ſixty days ? 


The factor for a common year, at 401. per ann. is , 109589 


4 60 „ 
Anſwer .. 6, 575340 =6 11 6 


E. 2. Suppoſe the falary was fifty pounds per annum bay much 
would be due to an officer for 80 days? | 


The factor for 5o/. = ,1 36986 
Number of days = 80 


| Anſwer 10,958880 = = 10]. 197. 24. 
If any of the factors in the table are redueed, they will ſnew 


In 


N te. 


the amount of a * 8  alary, at any rate thevelp mentioned, 


7 
= W hs 5 5 EE 


— ro FIND FACTORS. 


In FE foregoing examples, * che groſs falary is found ; but. the 


Officers of Exciſe are deducted 9d. in the pound for tax and charity; 
therefore, to find the neat ſalary, you muſt multiply the groſs . by 
9625, and the product will be the neat ſalary. 


ExAurL E. Suppoſe the groſs ſalary to be x fly 18 8 per aan 
what Is the neat money? _ 


\ I Oo tes 11 8 


4H 
| 
z 
| 
£ 
3 
1 
4 


12 Anſwer 481. 2s. 6d. the neat falary, 
6,0 | | s FA. 7 n 


The conftruttion of the catary cable for a common 2 is thus ; 


| | Days. Le Day. 
1 52 2 


a $65) 
— 2 
270 
704 "Fe | 1. C. or. Mit. of. «© 
ages!” Anſwer 2 8% 3 33 fs 
320 | 19 
365) 1280( 37. 
| 0g +. | | | 
«265. +3 its loweſt terms; ſo that all the FS 


parts in thoſe tables are ſo _ 75 m= 
* * of a farthing. 


. * 


20010 "| "7% 
411 Y Av 44 


After the ſame manner are falary tables for a leap year 3 
only, inſtead of 365, take 366 days, and work as before, and the anſwer 


will be 25. 8d. 377. 5, = i in its loweſt terms; ſo that all the frac- 


tional parts in thoſe tables are ſo N 61 parts of a farthing. 


.“ Tables by which all the 1 Duties are Caleulated for the 
Uſe 'of His Majeſties Officers of Exciſe, may be had Independant of 3 


other Work, Price 25. 64. by applying tc to the Author, 1283 and Book- 


ſeller, No. 15, nen m m. 
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392 = SURVEYING. | 
The laying down of plain figures being already taught in practical 
try, Part 4. Sec, 66, it is quite unneceflary to enlarge upon that 
abject in this place: I ſhall therefore obſerve to the learner, that in 
meaſuring with the chain, he muſt be careful to get the ſhorteſt diſtance 
| between any two objects, otherwiſe he will make more of the land than 
In taking dimenſions of a field, it is beſt to begin at ſome remarkable 
glace, and from thence proceed according to the ſituation of the field, 
It is proper for the learner, at his entrance into the field, to draw a 


figure of the ſame at random, which will enable him to plan the ſame 


with more certainty, but when he is ready in the practical part of ſur. 
veying, ſuch draughts will be unneceſſary. LEP 

When the field 1s bounded by irregular hedges, care muſt be taken to 
ſtraighten them by taking up off-ſets, which muſt be as near the fence as 
poſſible ; and every perpendicular muſt be taken, ſo, that if a right line 
was drawn from the end of any one to the next, that line would neither 
include your neighbour's ground, nor exclude any part of that you are 
meaſuring. g 


Pros. 1. To meaſure and find the content of a Square piece of land, | 


- RULE. Multiply the fide by itſelf, the product is the content. 
ExamyLe. How many acres are contained in a ſquare field, each of 
whoſe ſides are 12 chains and 20 links, or 12,20? 

12, 20 . ſide. Vote. Having multiplied the fide 


1 by itſelf the product is 1488400, - 
— which to reduce into acres, roods, 
24400 and perches, point off five places of 
2440 figures to the right hand, the re- 
T3230 =: mainder to the left hand are acres, 
then multiply the figures pointed 
14,8840 off to the right hand by 4, and 
| 4 point off five figures to the right 


hand as before, and the left hand 


PI | figure is roods; laſtly multiply the 

| figures pointed off by 40, and point 

— off five figures to the right as be- 

A. N F. fore, the remaining figures to the 
Anſwer 14 3 21 left are perches. 


II vou work the links as the decimal of a chain, and divide the pro- 
duct by 20, the ſquare chains in an acre, the anſwer in acres, &c. will 
be the ſame. See the laſt example worked by this method. 
0 12,20 = ſide | | 5 
12, 20 | 
: 24400 
2449 
-1220 
10) 148,8400 


A. N F. 


Anſwer 14,88400=14 3 21 the ſame as before.  PRoB, 2. 


is 


10 


anſwer, 
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ProB, 2, Jo find the content of a reFangular 8 of land. 
RULk. Multiply the length by the breadth, the product is. the 


DL nth: How many acres are contained'i in a reftangulr field; 
whoſe E is 1271 157 and breadth 5, 40 chains? F 
12,15 = length 
8,40 = breadth 


2.24400 
40 
9,76000 


Prox. 3. To find the content of a 8 piece of land, 
RULE. Multiply the baſe by half the perpendicular, the product 
15 the content, 
ExaMPLE. There is a triangular | piece of land whoſe. baſe meaſures 
10,42, and perpendicular 5,22, what is the content in acres, &c.? 
10,42 = baſe - | 
2,61 = half pen | 
1042 | 
6252 
2084 | 
2,1962 R F 
55 $15 Anſwer 2 2 
2,87848 
1 85 | — ; 
„ 
pb FX | 7, fog the re gy 5 755 feld chat. it comprehended under 


our unequal Ades, called a trapezium. 


RULE.” Multiply the diagonal by half the ſum of the perpendiculars, 


| the product is the content. 


Examere. Let the following figure repreſent a four ſided field, 
whoſe diagonal meaſures. 40 chains, one perpendicular 7 chains, and the 


other 14 chains; what i is the content in acres ? 


Firſt 14 E 7 = 21 ſum of he 
perpendiculars ; and 21 — 2 — 
19,5 half ſum of perpendiculars ; 15 
then 1045 X 49 = 420, and 
420 = 10 = 42 acres the 


394 z SURVEYING, 


The above dimenſions being taken by a four pole chain, the product 
as above is 420 ſquare chains, which, divided by 10, the quotient is 42 
acres, as appears by the work ; therefore when one or any of your nun. 
bers confiſts of chains only, there is no neceſſity to prefix cyphers in the 
. place of links. 8 3535 | | 
The common way of meaſuring a field of four unequal fides, is by 
meaſuring from one corner to the oppoſite one, which divides it into two 
triangles, and in meaſuring this line perpendiculars muſt be erected to 
the other corners of the field, the places from whence theſe perpendicu- 


lars riſe are found by the croſs ſtaff or triangle, fixed on your ſtaff for 


that purpoſe, ſo this diagonal is a baſe line common to both perpendicu. 
lars, which may be meaſured by the preceding rule. 

But you may plot the former field very expeditiouſly, if you meaſure 
round it, putting down each fide ſeparately, and likewiſe meaſure one 

iagonal, which divides it into two triangles, each of which may be tru. 
ly plotted by PROB. 14, ſec, 66. 5 
ProB.5. To find the content of any irregular field, conſiſting of any 
number of fides. | = 

RULE, - Meaſure round it, and put down each fide ſeparately, then 
reduce it into trapeziums and triangles, and meaſure each ſeparately, 
which ſeveral di nenſions collected into one ſum will be the ſuperficial 
content of the field. 5 

ExAur ET. Admit a field, AB CDE F, conſiſting of fix unequal 
fides, whoſe dimenſions in chains and Jinks are as follow, viz. from A to 
B 3, 16; B to C 5, 90; C to D 4, 40; D to E 4, 20; E to F 11, ; ud 
from F to A 4, oo; what is the content? 5 | 

Note. This and the following figures are laid down by a ſcale of fix. 
teen ilatue poles, or four chains to an inch, >” TRIES 


F 
To plot this field, proceed as in the laſt example; thus: 
1. Let fall a perpendicular from B to 4, and D to b, to the diagonal 


AC; and meaſure them on your ſcale, which products add together, and 


multiply that ſum by half A C, and you have the content of the . | 


ABCD. 


nal 
and 
om 
Let 


SURVEYING. | | 30 | 
2, Let fall a perpendicular from A to e, to the baſe-F E, and mea- 


ſure it on your ſcale, which multiply by half F E, and the product i is the 
content of the triangle FAE; then add the contents together, the ſum 
wil be the content of the whole field. See the work. 


2,70 = Ba 55 = Ac i 
350 D 5.7 = FFE 
6,00 = Sum 24850 
355 AC 1775 
3000 28, 02350 = Area of the triangle F AE. 
3000 of ve 
1800 
2,13000 = Area of the trapezium A BCD. 
2,02350 | » | 
— 8 | . A R-P 
415350 = Area of the whole field = 4 o 24. 
x ve 
561400 - 
— 40 
2055000 


PrOB. 6. = meaſure and ! find the content of any . PN * 


boundaries are curved or circular. 


RULE. Mealare the triangles and trapeziums as directed in the 
foregoing Problems ; and for the off-ſets multiply every two adjacent 
perpendiculars by the intermediate diſtance upon ou baſe line, and half 
the product 1s the content. | 


Note, The intermediate diſtance upon a baſe line is and by fob. 
tritting the foregoing length or diſtance from the following. 


ExaurLE. Let the following figure repreſent a field, bounded on 
ene ſide by a . river; I deſire to Know the content in acres, 


3 RE, 2 Firſts 
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Firft, ſuppoſe you enter the field at A; meaſure the fide A B, which 

you will find is 16,0 ; Re, | 

| Secondly, meaſure the fide B C, which is 10,50, and as you meaſure 
take up the off-ſets, and enter them in your field-book, thus; when you 
have meaſured 1 chain from B towards C, take up the firſt off-ſet with 
your ſtaff, which is 0,50; at 2 chains another off-ſet o, 35; and at 6,25 
you will perceive it neceſſary to take up another off-ſet, which you will 
find o, 65; and at 7,45 another, which is 0,60. 

Thirdly, meaſure the fide CD, which you will find 16,30, and 5 
you advance take up the off. ſets; thus as you meaſure from C towards 
D at 3,65, you take up the firſt off-ſet = 0,80; at 4,60 — 1, 45; at 
6,00— 1, oo; at 9, 40 — 0,60; at 10,20 — 1, 10; and at 11, 10 — 1,0. 


Fourthly, 


SURVEYING: 397 


Fourthly, meaſure the ſide DA, which is 9,00; and laſtly meaſure 

the diagonal AC 19,25, and your dimenſions. are finiſhed in the field, 

which may be caſt up as follows : 90 wy | 
See the work of each off-ſet and trapeaium. 


| Top or north off-ſets. | 
„50 »50 5235 - | 565 1,20 
1, 538 _1,30 1,70 60. | 60 
389% 10% 4588 1,25 7200 
I J > - hyde 1 
„588 „4550 1,1050 2500 1 
| LEY ; 
* 2) 5, 1300 5 4 
ä „ 2 
10) 2,565 = Square chains =o o 4 con. a 
| tent of the north off. ſeta. 1 
4 | 
,10260 
40 
4, 10400 
IM Birol fade off-ſers. 
520 55 15 580 „5250 


555 1555 580 2,55 25 1000 
_ Es 3,4075 | 
=— 2,10 2,8 | 400: 4 — 
570 1, 1,45 400 5000 | ; 
| — 160 18000 collected. | 
55250 2,1000 1175 | I,7100 | 
| 940 2,0400 2, 3400 
235 5 | 
2)14,2225 
354075 3 
1 Po. | 10% 1112 A. RB: 
0 550 1,00 590 „nage "8 
1, oo 1, 590 2,60 | 4 Content of 
—— — the brook fide 
' 25000 1,50 1,90 5400 2,84448 off-ſets. 
1,00 »90 18 ä 


1,6000 1,7100 2,3400 33,7920 The 
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The trapezium. 


8,70 2 38e 
8:00 = Ditto 
| 16,70 = = Sum of the perpendicular Be Ditts 
_ 9,62 =} AC the Gingonal 8 | | 
3340. | 
10020 
15030 
16,6540 16 0 10 content of trapezium - 
3 + 
526160 
_ 40- 
10, 46400 
AN. F. 


16 0 10 —area of £ 


2 ĩium 


o 2 33 Sarea of brock ſide off. ſets 


4 area of north off. ſets 
"a6 3 7 SDarea of the whole field. 


Note. Some practitioners caſt up off. ſets by dividing the fam of the 


perpendiculars by the numbers thereof taken for a mean breadth, con. 
tained between the ſtraight line and the hedge, which part they caſt up 
as a parallelogram, this erroneous practice is, I fear, too much uſed, on 


account of eaſe and expedition. 


Exaur LE. Let the following figure repreſent the ground plot of 2 
ſmall eſtate, left by Mr. Geo. Fentham for charitable uſes to the town 
of Birmingham, and it is required to meaſure the ſame-with the chain 
only, ſo that the dimenſions thereof may be caſt up and planned; what 
is the content of the whole, and each field ſeparately? 


Suppoſe you enter the eftate 
at A, 1 meaſure from A to 


4 1 chain, from @ to & 4 chains, 


and from 6 to B 3 chains, 15 
links. Having chained from A 


to B, proceed to meaſure the other 


daes; but as you advance take 
care to lay down the off, ſets. as 


before directed. 


2d. Meaſure from B to c 3 


1 20 links, from e to 4 2,35, 


from 4 to i 1,15, from 4 to 5 
3, 26, the dimenſions of the field 
B being finiſhed, walk to c, and 


meaſure from c to C 2,65, from 


C to b 3,05, and from / to i 2, 90, 


and as c: was meaſured before, 


there will be no need of mea. 
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| furing or ſtraightening that fide again, ſo the dimenſions of the field C 
being finiſhed, proceed from 7 to e 4,45 from e to x 1 chain, from » to 
D 2,90, and from D to J 5,30; the dimenfions in the field D being 
finiſhed, I walk to e and meaſure e 3,10, and as 4i and je was mea. 
ſured before, there is no need to meaſure that over again; therefore the 

dimenſions in the field A are finiſhed, but if the firſt field A is not a true 
ſquare you muſt meaſure the diagonal from 4 to à and caſt up the dimen- 
ſions as two triangles, as before directed. | | 
Laſtly, meaſure from » to A 3,25, and your dimenſions in the field 
are finiſhed, which may be caſt up and planned at pleaſure. | 


Note. As the off ſets, &c. are meaſured and caſt up as before directed, 
I think it will be unneceſſary to inſert the operations at length, as it 
will give the learner an opportunity of caſting up the ſame, and if the 
reſult of his work ſhould agree with the following contents of each field, 
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his work is undoubtedly true. | 1 
| | 1 X 1 
Houſe, garden, G. ao = 02 1 . i» 
Well pee 4 11 1 uw 
Hill piece = ot = nn Bone ni ee 3 3 - 
Calf; e ẽů ned - GG man «© 1 2 23 WM 
Pit pier | 
Total of the whole eſtate 5 2 25 | 


ProB. 7. To meaſure woods or large pools of water, . * 


RULE. Meaſure round it, and at every bending or turn take the 
angle, and meaſure the diſtance from one turn to another, and enter all 
down in your field-book; and when you come round to the place where 
you began, if your plot cloſe, your work is right ; when you have plotted 
your work, take off the baſes and perpendiculars from the ſame ſcale you 


laid down the plot, and from thence caſt up the content in acres, as 
taught before. f | 
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Paos, 8. To lay down any quantity of land in a feld, auben the quan 
4 tity and either the length or breadth are given. 

RULE. Firſt, divide the area of the given quantity, by the length 
of the field, and the quotient will be the breadth requires. Ok 


Second, the propoſed quantity divided by the breadth will give the 
length required. | 


Exawes 1. Suppoſe a farmer lets an acre of meadowing, to be laid 


out on one fide of a field that is 22 chains long, how broad muſt the land 
be to make an acre ? | 


22 


hs. 04 
88) 160,00(1,818 


"2454 Links anſwers 


3 
2 
755 
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Ant forthe affiſtance of thoſe who do not underſtand decimal arithme. 
tie, I have inſerted the following table. | | 


CB A. Therefore it will always hold. 


. The Uſe of the T. able, 


| Breadek| Length | | 5 
FEE TL FF | If the length or breadth be given in chains, 
1 [10 o 0 | links, &c. the other may be found by inſpection, 
2 | 5 00 30 |. viz. if the length be even chains, look on the 
1:3 | 3 33 »33| contrary dimenſions and you will ſee how many 
4 | 2 ©2 „50 chains, links, &c. muſt be meaſured for an acre, 
8 2 00 50 ExAameLEt. Suppoſe the length of a field was 
q 6 |} 1 66 46 | 5 chains, how much in breadth will make an acre ? 
7 | 1 42 „28 againſt 5 chains in the table you will find 2 chains; 
8 | 1 25 4,0 | the breadth required to make an acre; and ſo of 
VVT "I 
Length! Breadth | | 


Pros. 9. To Reduce à large plot e land or map into a leſſer compaſi 
| or, on the contrary, to enlarge it. | 
. C | | 
RULE. If it be a field or two it is the beſt way to plot it over again 
by a greater or leſſer ſcale ; but if it be large, as the map of a county or 
manor, &c. the readieft way is to circumſcribe it with a geometric ſquare, 
and divide that ſquare into ſeveral other leſſer ſquares, and by this means 


every field, houſe, & c. in one will fall in the ſame ſquare in the other, 


- Pros. 10. To frd the exa? diftance to any viſible object wvithout any 
inſtrument, or actually meaſuring. the ſame. 


RULE. Firſt, get four traight ſticke, of any length you pleaſe, then 


& % 


let it be required to find the diſtance A fer level ground, at B put 


down one of your ſticks, there ſtand and order an aſſiſtant to put down 
another at F; ſo that ſtanding at B you may ſee the ſtaff F and the object 
at A, both in à ſtraight line (now it matters not 'at what*diftance the 


ſtaff B is from the ſtaff F, but if your diſtance required be far, then the 


further F is from B the better,) then take a third ſtaff and gu from F any 


number of yards, chains, or any other meaſure to D, ſo that the line F D 
may be at right angles with B A, and at D put down the third ſtaff, 


Laſtly, take the other ſtaff, and go from B (ſquare- wiſe, as before) ſo 
far till you can ſee the ſtaff D and the object A in a right line; which 
ſuppoſe at C; here make a mark, and meaſure the diſtance C G, 25 feet, 


Kc. and G B 39,1; then CG 25 ＋ G B 39,1 = BC, 64,1 feet; by 


meaſuring F D = B G = 3, i; the truth of this problem is ground 
upon ſimilar triangles, for the triangle CG is ſimilar to the triangle 


As 


eo 


AsCG 25is toG P 39, fois C B 64,1 to B A 100 the anſwers 
Teyue wothat Length, 


As 15: 39 3% Got. . 


39 


35769 
1923 


25) 2499, 949979 = 180 neatly, the diſtance requited· 


A 


225 


225 


249 
225 


—— —— 


N. B. As the narrow limits of this treatiſe would not admit of room 


to give the whole art of ſurveying, I have given ſuch examples as 1 
thought would be the moſt uſeful to the young Tyro, as well as the 
farmer and grazier, which examples carefully confidered and duly 
regarded, will enable the learner to find the content; and plan a fingle 


| field, or eſtate with certainty and expedition, 


LXXVII. SPECIFIC GRAVITY. 


T. ſpecific gravity of a body, is the relation that the weight of 4 


body of one kind hath to the weight of an equal magnitude of a 


body of another kind ; the knowledge of which is of great uſe, not only 


in natural philoſophy, but alſo in common life, in computing the weights 
of ſuch bodies as are too unweildy to have their weights diſcovered by 
other means. . Bs | 


The followin g table ſhews the ſpecific gravity to rain watery of metals; 

and other bodies; and the weight of a cubic inch of each, in parts of a 
pound avoirdupoiſe and of ounces troy. Ne 8 

N. B. If the ſpecific gravity of any ſolid in the table be leſs than 
1600, it will ſwim in water; but if greater than 1000 it will fink. 
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SPECIFIC GRAVI TV. 


_ 


fe. Se d.] Ni. ox. Troy 


C 


7 Bodies. 
* "gold - e 19,6 
Rn g | 19,639 | 0,7103587 | 10,359273, 
Guinea gold - * : 18,887 | 0,7060185 | — 
Quick. ſilver — _ be e 3 
W 13,762 0,4976574 7,3844110 
Fine ſilver 2 Pee 2 7 | ey” 696 $-g4o1S 
Standard filver o = 3 , 4011501] 5,8 50035 
5 2 0, 3844400 5,5565769 
8 nee 
Caſt braſs - - mt 257945895 | 4404273 
CT ,104.| 0,2929532 4, 272409 
Bar iron - . = 8 258˙ 0,2839265 475142127 N 
. : 7,764 | 0,2808159 | 4,031361 
Caſt iron = 5 7238, 2417901 3,8615109 
"oe ED” 7»135 | 02380647 | 3,806568 
| Blue flate - ck 5 5,106 | 0,1846788 | 2,724083 
Veined marble a _ rn 
Common glaſs - : 3 ee eee 
Flint ſtone - $2 r 
Portland ſtone . ee ee eee 
e e : | 2,570, 0929543] 1,345139 
V 2,352, 09157881, 231038 
Alabafler EN | 15888 n 
un - 1,588 0,0683061 0,988456 
Horn f 8 1,832 j 0,0662606 | © 
Brimſtone - pu < 1,800 6 | en 
Clay 5 : 25 ag 0,0651042 | 0,949424 
Lignum-vite - -— by eee 
1 : 5 327 o, 479862 o, 699936 
e 3 e 1 
Mabo bee | . 06067 
Dry box hop. - 2 ©,50691 
Milk i 2030 | 0,0372530 | 0,543282 
Sea Eats | 1,033 | 0,0372530 O, 543742 
Rain water : 1,050'] 0036 
Red wine 0 : 036 1690], 527458 
Bees wax | ©2993 %0359 188 ©,523766 
E . e ee 
Proof ſpi 39 50337095 0, 491591 
Olive 1 Wind? 37 30946 | ©,489008 
Beecl : 8 - 0,913 | 0,0330222 | 0, 481569 
| Dry em - ©,854 | 0,0308883 | 0,450449 | 
| D's — * > - oy 0,800 |,0,0289352 | 0,421966 | 
| Dey: yotline fir : ; 2 0,0270182 0, 394011 
1 ” 57 | 0,0237630 | 0,346539 
-— : 55 — | 0,0413100 | 0,000354 
Dry white 3 5 > 0,013 ] 0,0221715 5323332 
Be: 85 8 o, 569 | 0,0205801 , 300123 
— : 6 0,240 | 0,0186805 | 0,126590 | 
. NR 0,000033 


Is 


0,00004 34. 


* SPECIFIC GRAVITY. 493 
"Mi If you take away the points from the numbers, in the ſecond 
column, and reckon them to be whole numbers, they will ſhew how 
many avoirdupoiſe ounces are contained in a cubic foot of each of the 
above bodies in the table. 


Cask 1. The dimenſions, « or ſolidity of any body being * to 
find its weight. 


RULE. Multiply the cubic I contained in that body, by the 
tabular weight correſponding, and it will give the weight in pounds 
avoirdupoiſe, or ounces troy. 


ExAMPLE 1. What is the walks of a piece of oak, of a reftanyy- 
lar form, whoſe ſolidity 1s 1 1880 cubic inches? 


20330946 
11880 


26475680 


330945 
339946 


- 
* 


11 2)393, 163848003, 5 104 cwt. | the anſwer. 


E. 2. There is a bar of iron, in length 156 inches, and 1 inch 
N 1 deſire to know how many Pounds avoirdupoiſe it * | 
_ | 

| „2808 159 

. 


16848954 
14040795 
2808159 


1 438072804 1b, the anſwer, _ 


R. 3. | What 3 is the weight of a Piece of fir, whoſe girt is 20 inches 
and length 40 feet ? | 


Firſt, 20 5 4, alſo 4X 4 16 ſquare of + girt. And 40 fort 
2480 inches. Then 480 & 2 X 16 = _= 5 16 == "Ne? dune 
inches (per rule 2. Sect. 73.) 

| Therefore ,0237630 
15360 


14257800 
712890 
1188150 
237630 


c. gr. th, 
Anſwer 56%, 997800 Ire =3 1 1 
3F 2 E. 4+ 


_ SPECIFIC GRAVITY: 


E. 4. What is the weight of an iron ſhot, of 8 inches diameter? 
Firſt, 8 X8X8X,52 36=268,08 32 Solid inches, ings, 19:80}. 6h 


Therefore 268,0832- 
| 52580647 
18765824 
10723328 
16084992 
214466560 
13404160 
5361564 


69, 18281058 304 15. the anſwer, 


E. 5, What is the diameter of an iron ſhot, weighing 69,18281058304/6, 


| avoirdupoiſe ? 
Firſt, ,2580647)69, 1828 1058 304(268,0832 Solid idk: 
Then ,5236)268,0832(=512 Cube of the diameter. 
Therefore 5 512=8 The diameter ſought. 
E. 6. What is the weight of an iron bomb ſhell, of 3 inches thick, 
the greateſt diameter being 14. inches ? 


Firſt, 14—6=8, Diameter of the concavity. 
Then 14 14 14,5236 21436, 7584 Content of the whole. 
And 8 8X SX, 5256 = 268,08 32 Ditto of the concavity. 
Solidity of the ſhell = 1 1168675 2 Inches. 


Therefore 1168,6752 * „25 80647 = 301, 5938 1488 544 1b. the weigh 
required. 


E. 7. In the walk of Balbeck, in N 3 are three ſtones ladd 


end to end, now in ſight, that meaſure 3 in length 61 yards; one of which, 
in particular, is 63 feet long, 12 feet thick, and 4 yards over : now, if 
this ſtone was marble, what pos would ballance i it, ſo as to prepare ij 
for moving ? 


Firſt, 63X 12X 1 99075 Solid feet. 
Then 9072 1728=1 5676416 Cubic inches. 


Therefore 15676416 
| 90977286 : 
94058496 
125411328 
31352832 
109734912 
141087744 | 
2240)1 5320341886976(683,94385638 ton, 18 cave. 97 15. the anf. 


Cast 2; 
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Casx. 2. The weight of any body being gre to find the ſolidity, 
5 and the ſpecific gravity thereof. 


RULE. Divide the given weight by the tabular a corre. 


ſponding to the name of the ſame kind, and the quotient will be the 


ſolidity in cubic inches. 


ExaMrLE 1. How many ſolid feet are there in à block of marble 


that weighs 8 tons ; and what will it come to at 45 1 = foot 
ſolid ? 


Firſt, 8 tons = 17920 B. | 
Then ,0977286) 17920,00000000 (1833 28,4% Hades | 
Now 1 328, 451106, og cubic feet —_— at 55. Or ,250, 
106,09 | 
A | 275 


— 


. 
% 


53045 
21218 


— 


26,5225 = 261. 10s. 55d. anſwer. 


E. 2, In the Spectators club of fat people, it is ſaid that each per- 


: | fon weighed no leſs than 4cwt, how _ ſolid inches was there in one 
of their bodies? 


Firſt, 4cwt, = 448 1b. | 
Then ,0413 R ſolid inches the anſwer. 


E. 3. Suppoſe that a man of war, with all its ordnance, rigging, 


and appointment, draws ſo much water as to diſplace 1 300 tons of ſea 
water, London beer meaſure : the weight of the veſſel is required ? 


| Firſt, 1300 X 4 = 5200 hhds. and a hhd= 282 * 54= 1 
{ cubic inches, 
Therefore 15228 X 5200= 79195600; cubic inches. cd. 

5 Then 79185600 
& | 5037253 
if e 
; 2375568 
3959280 

1583712 

2 
23755 
7. cavt, 15. 


2240129499014156800{1316, 92015 tons = 1316 18 17 the weight 


required, 


E. 4. Hiero, king of Scilly, ordered his jeweller to make him a 
frown, containing 63 ounces of gold; the workin thought by ſubſti- 
tuting part ſilver therein, to have a proper perquiſite, Which taking air, 
Archimedes was appointed to examine it, who, on putting it into a 


! veſſel of water, found it raiſed the fluid, or that itſelf contained 8, 2245 
7 cubic inches of metal, and having diſcovered that the cubic inch 4 
4 | | 80 


1 
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gold more critically weighed 10,36 ounces, and that of ſilver but 5,88 
ounces, he, by calculation, found what part of his Majeſty's wan had 
been changed, and you are deſired to repeat the proceſs? 
Firſt, 10,36) 63,00 (6,08108, had it-been all gold. | 
Alſo, 5,85) F if all * Ns T 
Then by Sect. 28. "fs 


E 08 1 = 2,54% 
_ Mean rate a6 { — 76903 = — 214.342 


? * 


A 


Sum 4.688 3 


4.688 15) 2,4473 65428, oz. part gold 
* 5) 2, 14342 4572, o. part ſilver 
e., dus. pro. 
mal thy * al 34,1964=34 3 22,272, G 
4572 28,8036=28 16 1,728, S 


— 


| Proof 63 00 00,000 
Cas 3. The weight and magnitude being given, to find the ſpe. 
cific gravity. 


RULE. Divide the weight in ounces, by the Caller 1 in cubic ſet, 
the quotient will be the ſpecific gravity. 


ExAaMPLE 1. I have a piece of marble that contains 4 ſolid feet; 


and weighs 675 15. what is its ſpecific grayity 25 


Firſt, 675 X 16 = 10800 ounces. 
Then 10800 — 4 = 2700 the ſpecific gravity. 


At 


—— 


E. 2. I hare rer e thay mne g feu, and 


300 Ib. what wood it it 2 : 
Firſt, 459 X 16 = 4800 ounces. 6. 
Then 48000 6 = Soo the ſpecific gravity. 


Now, in the table of ſpecific gravity; ia 700 you will find 
aſh or elm; the wood required. ay 


N. B. All bodies of what nature or kind ſoever, being weighed | in 
| _— air, and balanced by thoſe whoſe ſpecific gravity is greateſt ; 
oſe 


bodies whole ſpecific gravity is leaft, will weigh ny heavieſt in 
vacuo. 


Thus, if a piece of lead, at the end of a nice balance, 42 4 piece of 
eork at the other end, are in equilibrio in the air, and thus placed under 
the receiver of an air- pump, as ſoon as the air begins to be exhauſted, 


the equilibrium will begin to be deſtroyed, till at laſt when all the air 


is taken away, the cork will deſcend and ſhew itſelf really heavier than 


the lead. (And for the ſame reaſon, a pound cf feathers is heavier than 
a pound of lead, which may ſeem a paradox to ſome ;) but the reaſon is 
ag evident from the laws of Hydroſtatics; i for both bodies being 

_ weights 


wate 


| foot of deal in common water? 


WW SW” ew wy wy WW." 9-+ ogy” 


and yet ſhall alſo be in equilibrio when unequal weights are placed 


* 
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weighed in air, each would loſe the weight of an equal bulk of air, 
conſequently* the feathers will loſe a greater weight than the lead, be- 
cauſe it is of greater bulk, therefore when the air is taken away from 


both, the weight that is reſtored to the feathers, being the greateſt, 
will cauſe it to preponderate or weigh down the lead in vacuo. 


Cas 4. The ſolidity of any piece of timber being given to find 
how far it will fink. | | 8 


RULE. Divide the ſpecific gravity of the timber by the ſpecific 
gravity of the water : multiply this ſum by the depth of the tumber, 
and it will give the inches under water. FEY 

ExameLs 1. How many inches will a cubic foot of elm fink in 
common water? | | 


Firſt, 1,000) ;8000 (,800 
R | 12 


9,600 inches the anſwer. 


E. 2. How many inches will a cubit foot of deal fink in common 
water ? | Ces 


Firſt, 1,000) 6570 (4657 
| : 12 


75884 inches under water. 


it will carry. 


CAE 5. The ſolidity of any timber being given, to find how much 


RULE. Subtract the ſpecific gravity of the timber from that of 
the water, the remainder is the number of ounces that one ſolid foot 
will carry. | | My | | 


Exaneie I. How much weight is juſt neceſſary to ſink a cubic 
1,000 | £ 
5657 


16) ,343 (21,437 18. the anſwer. 


* 


E. 2. How much will a raft, made of 12 pieces of yellow deal, 


cry in ſea water, if each piece be a foot ſquare, and 20 feet 
ong ? 

Firſt, 1033 —657 = 376, and 12 X 20 == 240 

Then 240 X 376 = ,90240 

. 9024 — 16 = 5640 1b. the anſwer. 7 : 

To make a deceitful balance, or pair of ſcales, whoſe beam will 
hang in equilibrio without the ſcales, or with the empty ſcales ; 


r ten * 
cc | LEO 
N > w . et.) LE 

bs p I fad EEE bs 


4 ret {ok 3h - £4 
in the ſcales; ſo as to cheat in any proportion intended, in making the 


balance at firſt. See Plate 1. Fig. 32. 


To the beam A B = 23 inches long, whoſe arm CB, of 11 inches 
in length, keeps in equilibrio about the point C, the arm AC; of 12 
inches in. length, by being made ſo much thicker, or having ſo muck 
more matter, as may make amends for its being ſhorter z hang the ſcale 
D, E, in'ſuch a manner, that D, which jak Vi wars in twelve leſs 
than E, ſhall hang at the longeſt end of the beam, and they will keep 
each other in equilibrio ; then placing 12 pounds weight at G, in the 


ſcale E, it will keep in equilibris no more than 11 pounds of F, the 


commodity to be ſold, if placed in the ſcale D; becauſe then, F will 


be to G in a reciprocal proportion of BC to AC. 


Now, though ſuch a balance may be ſo nicely made as to deceive the 
eye, the cheat is immediately diſcovered by changing the weights, and 


the commodity F, from one ſcale to another; for then, the owner of 


the balance, muſt either confeſs: the fraud; or add to the commodity he 
ſells, &c. not only what was wanting, but alſo as much as he intended 
to cheat him of; and a fraction of the added weight, proportionable to 
the inequality of the arms of the balance, that is, in this aſe, the 
buyer, inſtead of the 11 pounds offered him for 12, his due, will have, 
by changing the ſcales, 1 3 r pounds. For whereas, in the firſt poſition 
of the balance F=11 x 12=A C was equal to Gi XII = BC when 
G or 12 pounds is placed in the ſcale D, then 12 Xx 12 will be equal to 


no leſs than C B=11X 13pp=G. Or, 


As thearm CB, 11 inches long, is to the arm C A, 12 inches long, 
ſo is F, or the weight 12, placed in the ſcale D: to G 1 37+, or the 
weight of the commodity keeping the weight in equilibrio. | 

And therefore, as this analogy gives a reciprocal praportion between 


the weights and their yelocities, the momenta will be equal; which, 


N. B. In all theſe caſes, we ſuppoſe the weight to hang freely from 


> 


thoſe ends of the balance to which they, are faſtened, 


with contrary directions, deſtroy one another. 


A TABLE, 
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A TABLE by which the quantity and weight of water in a cy- 
lindrical pipe of any given diameter of bore, and perpendicular height 
may be found : and conſeqently, the power may be known that will be 
ſufficient to raiſe the water to the top of the pipe, in any pump; or any 
or any other hydraulic machine; | 


LE 


3 —_— 


Diameter of the Cylindric Bore, 1 Inch. © 


4 wb high. Quantity of water] Weight of water In avoirdupoiſe by 
14 BS, _—_ inches. in troy ounces. _ | ap. 
| 4#- |} 994247781 | 43971234 574541539 
7 $4 18,8495 562 95942468 10,908 3078 | 
3 | 2892743343 14,913702 | 1693624617 
4 370991124 | 19,884936 2,8166156 
5 4751238905 24,8 56170 27, 2707695 
6 56, 5486685 29,8 27404 32,7249234 
7 65, 9734467 | 345798638 338,1790773 
8 | 75,3982248 | 30, 759872 | 43,6332312 
9 I. B84,8230029 | 44741106 _| 49,0873851 


For tens of feet high, remove the decimal points one place forward; 
for hundreds of feet, two places, for thouſands, three places, and ſo on. 
Then multiply the ſums by the ſquare of the diameter of the given bore 
and the products will be the anſwer. FR | 


ExaurIE. The quantity and weight of water in a eylindric pipe, 
8; feet high, and 10 inches diameter. 


T he Square of 10 = 100. 


ä 


Peet hich. ? Cubic inches. IId bunces. A 
80 753,982248 397,698 20 436, 332312 

BREE 47,123890 24,856170 | 27,270769 | 
8 | | BV01,106138 422,554390 | 463,603081 1 
3 neee K - i . 

\ Anſwer | 80110,613800 | 42255,489000 | 46360, 308100 


Which number 801 10,6 of cubic inches being divided by 231, the 
cubic inches in a wine gallon, gives 342, 6 for the number of gallons £ 
and the reſpective weights 4225 5, 489 and 46360, 3, being divided, the 
former by 12, and the latter by 16; give 3521, 29 for the number of 
troy pounds, and 2897, 5 for the number of avoirdupoiſe pounds, that 
the water in the pipe weighs. So much power would be required to 
balance or ſupport the water in the pipe, and as much more to work the 

engine; as the friction thereof amounts to. 


Ia all pumps; the preſſure of the column of water, or its weight felt 
by the working power, when raiſed to any given height above the 
ſurface of the · well, is in proportion to the height of the column, 
conſidered throughout, as if it were equal in diameter to that part of 
the bore, in which the piſton or bucket works. 


38 - „ 


40 CONCERNING PUMPS, 

The advantage or power gained by the handle of the pump, is the 
ſame as in the common leaver; that is, as great as the length from the 
axes of the handle to its end, where the power is applied, exceeds” the 


length of the other part of the handle, from the axes on which it turns, 
to the pump rod, wherein it is fixed, for lifting the piſton and water. 


In the making of pumps, the diameter of the bore, where the bockt 


works, ſhould be proportioned to the height which the pump raifes water 
above the ſurface of the well, as that a man of ordinary ſtrength might 
work all pumps equally eaſy, let their heights be what they will. The 


annexed table ſnews how this may be done, and what quantities of water 


may be raiſed in a minute by one man, ſuppoſing the handle of the pump 
to be a leaver, increaſing the power five times. e 


The Uſe of the Table. "A TABLE FOR PUMP-MAKERS. | 
Find the given height of the Height of the Diameter of the Water diſcharged 
pump, in the firſt column off pump above] bore, where | in a minute in 
the table; and againſt it in the] be ſurface of | the piſton gallons and | 
ſecond column, you have ON Bonn BE 8 . 
Lancer, which the bore u a ES je Tonk. | 
be of, in inches, and hundredth 10 6, 93 81 6 
parts of an inch; and in the} 18 5565 54 14 
third column, you have the 0 429 „ 
quantity of water in Sallons, 25 b 4,38 32 8 
and pints, that a man of comj- 3% 700 3 
mon ſtrength can raiſe to that 35 3,70 2323 
height in a minute. F 2 .4$:7 
With reſpect to the power 47 3.26 | 18 55 
i | | 2 | 1 16 
required to work the pump, orf 5 e 
the quantity of water diſcharg- 55 2,95 = 
ed therehy, it matters not 60 2,83 13 5 
what the diameter of the bore * 2271 3 
be in any other part, than that 70 28,62 „„ 
wherein the piſton or bucket 2 . 
| 8 1,4. IO 2 


works. 


Before 1 quit this ſubject, I ſhall obſerve one thing more to my reader, 


concerning the preſſure of fluids, which is this: 


| Let a body be ever ſo heavy,-it may be made to ſwim in liquids, by 
knowing the ſpecific gravity. 755 


Thus, 


| Thus, beeauſe- the ſpecific gravity of gold is to that of water, as 19 


to 13; therefore if you hold a guinea to the bottom of a tube of equal 


diameter (fo as no water can get in) by means of a ſtring; then put the 
tube down in the water, above 19 times the thickneſs of the guinea in 
depth, and letting the ſtring go, the guinea will not fink, but ride ſuſ- 
tained by the preſſure of the ſub-adjacent water, which now is ſtronger 
than the force of gravity in the guinea ; and thus you make any bod 
ſwim, let it be ever ſo large and weighty, | 


SCHOLIUM. _ 564 


The writers on Hydroſtatics demonſtrate, that the preſſure of liquids 
on the bottom and ſides of veſſels, is always proportional to the height 
thereof, and every way equal at the ſame depth. | 


Pp O A B N 


£ 
4 


H E proceeds a. tall tube, 


! N n 
| | 2 A 
Io illuſtrate this, let G E. ; : 1004 : | 
in the annexed figure, be a 3 ö UN | 
veſſel, from whoſe upper part 5 Wit 5 
Rl x | 


woot ©2850, 00 0087 0652008 2 


AB C D, communicating | 
therewith. Let this tube : N : 
and veſſel be filled with water, Willie, : 
then will the preſſure of the ? Fl | 
water on the bottom G F be | z | 


as great, and every way the 

ſame, as it would be, were 

the veſſel itſelf as high as the 

tube, and filledwith water to 
the level of PS; that is the 
column of water, ANO B 
in the preſent caſe has the * 
ſame effect on the bottom of 
the veſſel G F, as the column 

of water PG F 8 would 


have. 


a 
"& 
SES CT 
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This is no ſmall paradox, but is, notwithſtanding that very eaſy to 
to conceive; for fince fluids act in every direction, or preſs every way 
equally ; and action and re- action is equal and contrary ; it muſt follow, 
that the parts of the bottom L N and G L (being equal to N O) will 


ſuſtain the 8 preſſure as N O, or as they would do, were the columns 
8 320 . 
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of water continued to the height of PQ A. For in the line C N, the 
force of the column of water A O, is exerted on each ſide equally, and 


bas the ſame effect at I L as at D O, and therefore the lateral preſſure 


being equal, the perpendicular prefſures alſo on L N and N O will be 
equal, 

Or thus: It the preſſure of the part of I L were. leſs than on the part 
D O, the fluid in the column CO would, by reaſon of its greater 
gravity, have a motion towards the part I L, and the ſurface A B 
would deſcend : but fince there is a perfect quieſcence of all the parts of 
the fluid, aud that 1 in the column C O is as much at reſt as that in the 
column C L, it is evident their preſſures and effects are every way the 
ſame, and conſequently that the column C L preſſes as much on the part 


LN, as the column C O does on the part NO. What is thus proved 
of the column I N, is to be proved of all the reſt, H L, D ? and K F, 


which makes the propoſition manifeſt. 


This property of fluids is not only in itſelf very curious, but ef great 
importance in many affairs in life. They who would ſee more of this 
wolderful Propel may * Dr. Gravelande's s Elements, | 


7 be aue ig ht of the ets NG 
On a ſquare inch, it is 15 pounds; on a ſquare, foot, 2160; on 4 


ſquare yard, 19,440; on a ſquare mile, 60,217, 344;000; and on the 


whole ſurface of: the earth, and ſea together, 
g 12,014,118, 565, 447, 80, ooo pounds. | 
The ſurface of the body of a middle ſized man, is about 14 ſquare 
feet; and as the weight or preſſure of the air is equal to 2160 pounds on 
every ſquare foot, on or near the earth's ſurface, and as the preſſure of 
the air 3s equal in all manner of directions, its preſſure on the whole body 
of a middle fized man is equal to 30,240 pounds, or 134 tons. But 
becauſe the ſpring of the internal air is of equal force with, oy preſſure 
of the external, the preſſure i is not felt. 


The cauſe of the ebbing and flowing if the ſea, at the Jams time, on 
oppeſite fides of the globe. | 
The fn why the tides riſe on the ſide of the earth, which is at any 
time turned towards the moon, is plain to every one; becauſe her 
attraction muſt occaſion a ſwelling of the waters towards her on that 
ſide: but the cauſe of as great fell, at the ſame time, on the oppoſite 


fide of the earth, which is then turned away from the moon, has been 


very hard to account for; becauſe the rifing of the tide there is in a 
direction quite contrary to the attraction of the moon. But this dif- 
ficulty i is immediately removed, when we confider, that all bodies mov- 
ing in circles, have a cemteifogal force, or conſtant tendency. to fly off 
from the centers of the circles they deſcribe ; and this centrifugal force 
is always in proportion to the diſtance of the body from the center of its 
orbit, and the velocity with which it moves therein. wi 
hen 
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When the body is large, the ſide of it which is fart heſt from the 
Enter of its orbit will have a greater degree of centrifu gal force than 


the center of the body has; and the ſide of it which is ne areft the center 


of its orbit, will have a leſs degree of centrifugal force than its center has, 


As the moon goes round the earth every month in her « qrbit, the eartir 
alſo goes round an orbit every month, which is as much leſs than the 
moon's orbit, as the quantity of matter in the moon is leſs than the 
quantity of matter in the earth, which is 40 times. Fo t, by the laws 
of nature, when a ſmal} body moves round a great one, i u free and open 
ſpace, both theſe bodies muſt move round the common cer gter of gravity 
between them. : hs | 

The moon's mean diſtance from the earth's center is 2 40,000 miles; 
divide therefore this diſtance by 40, the difference between the quantity 
of matter in the earth and moon, and the quotient will be 6000 miles, 
which is the diſtance of the common center of gravity between the earth 
and moon, from the center of the earth. 8 : | 

Now, as the earth and moon move round the comman cent er of gravity 
between them, once every month; it is-plain, that whilſt the moon moves 
round her orbit, at 240,000 miles from the earth's center, the center of 

the earth deſcribes a circle of 6000 miles radius, ronnd 1 he center of 
' gravity between the earth and the moon; the moon's attract Jon balancing 
the centrifugal force of the carth at its center. 


The diameter of the earth is 8000 miles (nearly) and c anſequently its 


ſemi-diameter is 4000: ſo that che fide. of the earth wil zich is at any 
time turned towards the moon, is 4000-miles nearer the common center 
of gravity between the earth and moon, than the earth's center is; and 
the fide of the earth, which is then fartheſt from the moo a, is 4000 miles 
farther from the center of gravity between the earth and. moon, than the 
earth's center is at that time. | | — 


Therefore, the radius of the circle deſcribed by the p: arts of the earth 
which come about towards the moon, by the earth's. di arnal motion, is 
2000 miles; the radius of the circle deſcribed by the earth's center is 
6000 ; and the radius of the circle deſcribed by. thoſe parts of the earth 
which, in revolving on its axis, are fartheſt from the moon, is 10,000 
miles. | | 5 | 

The centrifugal forces of the different parts of the c arth being directly 
as their diſtances from the ahove-mentioned common « enter of gravity, 
round which both the earth and moon move, theſe fore es may be exprefled 
by 2000 for the ſide of the earth neareſt the moon, by ( o for the earth's 
center, and by 10,000 for the fide of the earth whic à is fartheſt from 


the moon. 


But the moon's attraction is greateſt: on the fide of the earth next het, 
where the centrifugal force or tendency to fly off fron q the common center 
of gravity (and conſequently, from the moon) is leaſt 3 and therefore, the 


tides muſt riſe on the fide of the earth which is neart at the moon, by the 
yiceſs of the moon's attraction. = "7 
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414 | CHRONOLOGY. 


As her attraction balances the centrifugal force at the earth's center 
it is plain that the centrifugal force of the fide of the earth which ;, 


Hrtheſt from the moon is greater than her attraction; and therefore, the 
| tides will riſe as high upon that fide from the moon, by the : exceſs of 


the centrifugal force, as they riſe on the fide next her by the exceſs of 
her attraction. And as the earth is in conſtant motion on its axis, ſo a; 


that any given meridian revolves from the moon to the moon again in 
24 hours 501 minutes, each place will come to the two eminences of 


water, under and oppoſite to the moon, in 24 hours go minutes, or have 
two tides of flood and two of ebb in that time. For, as much. as the 
waters riſe above the common level of the ſurface of the ſea, under ang 
te to the moon, ſo much they muſt fall below that level half way 
between the higheſt places, or at go degrees from them, ... . .. 
On theſe principles, it is equally eaſy to account for the riſing of the 
tides, at the ſame time, on both ſides of the earth; and this rifing is 


made evident to fight in Mr, Ferguſon's Lecture on the Central Force, 
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( 8 is the art of eſtimating and 3 geh. 


the times when any memorable tranſaction hath happened. 
It alfo takes a view of the various tracts, calendars,” and methods of 


computing time, practiſed by different nations; compares them together, 


and ſettles ſuch order among them, that the exact time in which. any 
remarkable event happened may be certainly known. ©... 
RULES for finding the correſponding years of the Julian Period, with 
the years of the world; and years before and fince the birth of, Chriſt; 
fuppoſing that the creation of the world was in the 7o6th year of the 
Julian Period; and that the birth of Chriſt: was (according to the vulgar 
æra thereof) in the 47 13th year of the Julian Periou. | 
From any given year of the Julian Period ſubtract 706, and the 
remainder will be the year of the world's age. „ 
If the number of the given year of the Julian Period be leſs than 4713 
ſubtract it from 4713; and the remainder will be the number of years 
before the year of Chriſt's birth. . _ Sol 
If the given year of the Julian Period is greater than 3967, ſubtrat 


3967 from it; and the remainder will be the number of years after the 
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CHRONOLOGY, 415 


Subtract 1 from any given year of the Julian period, and divide the 
8 by 4; if nothing remains, the given year is a leap- year; but 
if 1, 2, or 3 remains, it is the firſt, ſecond, or third year after leap-year, 
in the old ſtile. | 

If any year before the year of Chriſt's birth be given, ſubtract its 
number from 4713, and the remainder will be the year of the Julian 
period: and if you ſubtract the ſaid year from 4007, the remainder will 
de the year of the world's a 
If any year after the year of Chriſt's birth be given, add 4713 to it, 
and the ſum will be the year of the Julian period ; or if you add 4007 
to it, the ſum will be the years of the world's age. 

If any year of the world's age is given, add 706 to it, and the ſum 
will be the year of the Julian period. If the given year of the world be 
leſs than 4007, ſubtract it from 4007, and the remainder will be the 


number of years before the year of Chriſt's birth. But, if the 
year of the world be more than 4007, ſubtract 4007 from it; an 
remainder will be the number of years after the year of Chriſt's birth. 


A Table f rema rkable Aras and Events. 


"lation 
eriod Age. Chrifts 


Lydians — — 25 


iven 


the 


1 The creation of the world „ 706 4007 
2 The flood — 2362016562351 
3 The Aſſyrian monarchy founded I by Nimeod” 253718312176 
4 The birth of Abraham — 271420081999 
5 The deſtruction of Sodom and Gomorrah — 2816211001897 
6 The kingdom of Athens founded by Cecrops 3157245101556 
7 Moſes receives the ten commandments from God 322225161491 
8 The Iſraelite enter Canaan — =— — 1326225561451 
9 The deſtruction of Troy — — 1352928231184 
10 The beginning of King David's 1 reign — 3650029441063 
11 The founding of Solomon's temple — — 3701029951012 
12 The Argonautic expedition — — — 377663070 937 
13 Lycurgus formed his excellent laws — 382903103] 884 
14 Arbaces, firſt king of the — — — 13838031320 875 
15 Manducus, the ſecond — — 38653159 848 
16 Soſarmus, the third. — = = 391503029 798 
17 The beginning of the Greek Olimpiades _— 393813232] 775 
18 Artica, the fourth king of the Medes — 1394513239] 7068 
19 The Catonian epocha of the building of Rome 396103255 752 
20 The zra of Nabonaſiar — — 396713261 746 
21 The deſtruction of Samaria by Saleateler — _ [3992|3286; 721 
22 The fitſt eclipſe of the moon on record — 39933287 720 
23 Cardicea, the fifth king of the i — 399632900 717 
24 Phraortes, the ſixth — —̃ 4058 33520 655 
25 Cyaxares, the ſeventh 4080|3374| 633 
26 The firſt Babyloniſh captivity by Nebockullivunes 410713401] 606 
27 The long war ended WO the An: 411 3405 oat 


28 'The 24 Babyloatth captivity and birth of Cyrus 
29 The deſtruction of Solomon's temple = 
FO Nebuchadnezzar ſtruck with madneſs — 
31 Daniels viſion of the four monarchies = 
32 Cyrus begins to reign . 
33 The Battle of Marathon * 
34 Artaxerxes Longimanus 


ins to * 
35 The beginning of Daniels 


eventy weeks of 5 


36 The beginning of the Peloponneſian war 
37 Alexander's * at Arbela — — 
38 His death | 


9 The captivity of 100,000 > Jan * Ling Pidtemy | 


— Coloſſus of Rhodes thrown down by an earthquake 
41 Antiochus defeated by Ptolomy Philopater — 
42 The famous Archimides murdered at Syracuſe 
43 Jaſon butchered the inhabitants of Jeruſalem - - 
44 Corinth taken and Fund by the . 
Mummius — — ZE 
45 Julius Cæſar invaded n 
A He corrects the calendar — 
47 Is killed in the ſenate-houſe — 
48 Herod made king of Judea — 
49 The battle at Actium — 
| — ppa builds the Pantheon at Rome 
Fl true æra of Chrift's birth 
2 Tur death of Herod — — 


1 


$4449 


FEE + Hf 


| 1 


$3 The Dionyfian, or epics æra of Chriſt birth 
54 The true year of his crucifixion — 
5 The deſtruction of Jeruſalem 3 
35 Adrian built the long wall in Britain 
57 Conftantius defeated the Picts in * 
58 The Council of Nice 
59 The death of Conſtantine the Great 
60 The Saxons invited to Britain 
61 The Arabian Hegira, or flight of Mahome 
62 The death of Mahomed =— = 
63 The Perſian Yeſdegird.. | ; =+ > 
64 The art of printing diſcovered —_ — 
65 The reformation begun by Martin Luther 
66 Oliver Cromwel died = 


4 1 . 1 1 11 


67 Sir Haac Newton born at Woolſtrope, in . 6 


cColnſhire, December 25 — — 
— Made Preſident of the Royal 1 — 
— = Died, e 20 — 8 


Julian Word'sRefore 
Period. Age. -Chik, 


13687 


4174 3408 
41243419 
[4144/3436 | 
1475813452 
| 3471 
3517] 
3543] 46 
613350 
3576 


3677 
3684 


3875 
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, Years of 
8 | 2 . Chriſt 
68 The Scotch rebels defeated at Cullodon, April 16 — 17486 N 
Weſtminſter bridge finiſhed, coſt ( 389, 500 — - 1750 
70 The Style and Calendar altered, Sept. 2 a — 1752 
71 A large Comet appeared, foretold by Dr. Halley — 1758 
72 Otaheite in the South Seas diſcovered „„ EY, 
"3 N found by Harriſon's time piece, £18,750 given him 1765 
74 Blackfriars bridge finiſhed, coſt C15 2,840 —ů 7 
75 Georgium Sidus diſcovered by Herſchel, = - 1781 
75 King of Sweden ſhot at a maſquerade by Ankerſtrom = 1792 
77 King and Qyeen of France beheaded — — — 1793 
78 French fleet defeated in the channel by Earl Howe = 1794. 
79 Spaniſh fleet defeated by Lord St, Vincent — — 1797 
8 Dutch fleet defeated by Viſcount Duncan — — 1797 
81 French fleet defeated near Egypt by Lord Nelſon 1798 


In the foregoing table, che years before and ſince Chriſt are reckoned 
, _ excluſive from the year of his birth. 


By the following tables (pages 418, 419, and 420,) the day of the 
month anſwering to any given day of the week, and the day of the 
week anſwering to any given day of the month, may be found, in the 


old ſtile, within the limits of 5500 years, before the year of Chriſt's 


birth, and 5500 years after it; and in the new ſtile, from A. D. 1752, 
to 18.37, incluſive, | POE 3 


1. For any given year before Chrift, look for the complete hundreds 
of that year (when its number amounts to hundreds) at the head of the 
table on page 418, and for the years below or leſs than an hundred, to 
make up the number of the given year, at the left hand ; and where the 
columns meet, you have the dominical letter for the given year, 


Examets. What was the dominical letter for the 584th year before 
Chriſt's birth ? | | = 55 | 
Under 500, at the head of the table, and againſt 84, at the left _ 
hand, I find FE, the dominical letter required, and ſhews the ſaid year 
to have been leap-year, as every leap-year has two dominical letters; 


the firſt of which ſerves for January and February, and the laſt for the 


_ reſt of the year. 


ExAMrLE 2. For the year 1741, I demand the dominical letter? 
Under 1700 at the head of the table, and downwards thence in that 
column againſt 41, at the left hand, I find D; the dominical letter 
required. . | 
| Note, Theſe two tables ſhew the dominical letter for the old ſtile, 
and the table on page 420 ſhews it for the new ſtile, | 
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Old Stile... Hundreds of Years. 
BY o | 100 200 300 400 500.| 600 
— * 
= 700 | 800 | goo | 1000'| 1100 | 1200 | 1300 
@ | 1400 | 1500 | 1606 | 1700 | 1800 | 1990 | 2000 
2 | Years leſs | 2100 | 2200 | 2306 | 2400 | 2500 | 2600 | 2700 
| than an 2800 2900 | 3000 31oo | 3200 | 3300 | 3400 
] Zundred, | 3500 | 3600 | 3700 | 3800 | 3900 | 4000 | 4100 
& | 4200 | 4.300 | 4400 | 4500 4500 4700 | 4800 
5 4900 | 5000 | 5100 | 5200 | 5300 | 5400 | 5500 
"| olz8156184]D CIC BIBAJAG|GF|F ElED 
12957888 E | D | C B A | G | F 
18] 2j3oj58i86] F | E D S + B A G 
661% 6 FE 5 e E K. 
= | 413216088 B AJAG|GF|]F E]JE DDC ICB 
55336890 C. | B 1 8 FT 
63452900 D | C B A+ 6 F::} KF 
= | 7135j63|91 he 95 J 
836% [G FF EJED|]DC|CB|B A|AG 
es eee 
Y 10138166194 | B A G F E 9 
ieee e F E 4 
2406806 E D[P DCC BIB ATAGI[G FF F 
8 1341066997 F E 9 0 
5 1442 0% 08 G 1 D E A 
F370 9 A G F E 8 B 
2 1644/72 CBB A AG [G FF EE PD D C 
90174573 18 B A F E | 
8 ans #534 D:j C1 & £4 S F 
1111 CTS «6 
= 20048076 |[AG|GF|F EE D[PDCIC BIB A 
42104977 3 G | „ +. 8--+ & 
2 225078 E A VVV 
„„ | D + C43 CV 
24/7 2[8[ F EE DDC C BIB AA GIG F 
< 255381 . E D E31 
1 2654482 A | VV B 
. 
9 


A TABLE 


2 


— 


of Chriſt's Birth. 


r 


_— 


he Year 


ea Letters for Years after t 


- Do 


Er renne the 


: CHRONOLOGY. =—_ 


at. ome 
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| 01 Seile. | Hundreds of Years, 


.©| 100 | 200 | 300 | 400 | 500 600 
„ 700 | 800 | goo | 1000 | 1100 | 1200 | 1300 
3 1400 | 1500 |.1600 | 1700 | 1800 | 1900 | 2000 
7p op | 2100 | 2200 | 2300 | 2400 2500 | 2600 | 2700 
De 1 2800 | 2900 | 3000' | 3100 | 3200 | 3300 | 3400 


— 
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3500 | 3600 | 3700 | 3800 | 3900 | 4000 4100 | is 
=] 4200 | 4300 | 4400 | 4500 | 4600 | 4700 | 4800 1 
9 5 4900 | 5000 | 5100 | 5200 | 5300 | 5400 | 5500 0 
r 
(| 112905785 B C D E F G K al 
32430058886 A GC Dt F G 1 
2 3310598871 G A B GC: 4-88 „„ {! 
2 41326088 F E|GFIAG|BA|CB|DC]ED f 
E/ / A 1 
534290 C D E 18 33 a 
S 7135j03lgr| B-| C D14ABA|E + G4 9 
2 836% : A GB ATC BIDC|ED|F E|GF ij 
| 91371550;þ F S AIS oö 1 
F | G |'A:1Bj.C EDI | 
2111390670 6D E F G A B CC FM 
21 12/40[68[66 [C B[DC|E D]F EJGF|AGiB A 1 
= 1 3/41 69 97 A B C4 D RB F 1 
5 |14/42}70oig8 | G | A'| B | C | Dig: þ Þ q 
0437 F GAEB CED E | 
2 16 44172 E DIF EjG FA G B A CREED OC Lil 
| ex] 17145173 C4. D FE. 7-©: 1 
A 18146}74 . E D e * [ih 
1E(agleal75| A B c:| D:|E F | & [ 
<=] 20148176; |GF]AG|BA|Cc BIDc|ED|FE 34 
121049077 E 53 7:4 G4 A + B jb. 1 
= 2250/78 DF Ed FF} SEA ki&:6 q 
42351079 CAE 1B | 
zA BAC BI DOE DIF E G FAG 
* 255381 G PAE 
| 26154182 F G APR G o 
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. Md -—& TABLE, pry x * 3 ; 
RED ONE | of the months for — in 5 

Her e | old and new ſtile, by the dominical 

Ne Stile. | letters. 1 
1752 B A 1795 5 Months. ABI CDE FC 
1733 © || 1796 | fa | * 
1754 F 1797 FF 
r 195 8 Fan | x 9 5 11 1 13 : 
1756 | D C || 1799 F 3 1511617118019 20/21 
i757 | B |} 18060 | E e [22123{24125i26127128 
1928-1 A |} t8ar }. D 31 29] 30] 31} —[—|—|— 
1759 | G 1802 C — ——— 1 21 314 
1760 | F E 1803 B Februaryzs 5 6| 7] 8] 9 0 
1761 | D 1804 | A G |; March 31 1213141516 17118 
1762 | C {|| 18065 F || Nowember |19\20|21|22|2 3124/2; 
1763 B 1806 E 30 2627282903003 
2 | — 5 1807 | Fg - —— —|———— a 
1765 1808 B „ 34 66718 
1766 E 1809 A 1 9110111 qo 1311415 
1767 D i} 1810 G 7 1617/18 19,20]21/22 
1768 | C B 1811 F 21223 2425260272802) 
1769 PA 1812 E Dl] 3 3031— — 
1770 | G „„ - L 1] 2| 3] 4\ 5 
nn 8B | 6 7] 8] 910 
1772 [E DI 1815 | A || Azgaft [r3j14j15116'17118!19 
e. 1816 | G F 31 _ |zoſ21;22[23 242026 
1774 | B 181 E | 27|28129]30|31!—ſ— 
778 r 1879 8 — — ——— 112 
177 1819 1 FRE. 4 6] 7} 819 
1777 | E jj 180 B A Laer 80 1 13 11 16] 
1778 D 1821 þ G D 2 17118019200 27022ʃ23 
J ue“ 242526 27 28125 30 
1780 | B A 1823 E 38 3 
1781 G | 1824 DUO — | 1 3 4506 
„„ T1. 718 90 1701 13 
1783 E 1] 1826 A May |]14}15}16]17'18'1 19]20 
1734 DCI 1827 G 31 21022023 741512 
2 1828 | F E 280293003! 
1786 A 1 1829 D 28 — — —— = 23 
1737 8 ' 1830 CC. 44 5] 6. 7 8 9:10 
1988 [F E [1831 B Jane 11012 8 0 15116017 
1789 | D | 1832 A8 12 1807920027022 23024 
1790 C 1833 3 lazlzs 27.2829 30 
m8. | i324] E 1 | 
1792 A / 1835 D . 
1793 F | 1836 C. B 
1794 E II 1837 | 4 || 3 
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CHRONOLOGY. 1 
The dominical letter for the New Stile may be found by the fellow. 


RULE. To the given year add its fourth fractions 
divide that ſum by 7; the remainder, taken from om 3, ; how the n 


of che letter in the common years reckoning 


„11 1 ce, 
: AB D E.G pp He 
But in leap-years, this letter and its SY one are the Joined 


ſetters. 


E. 1. For the _ . 1 * the Jominicel deem ? 
4) 1801 | 
450=2 


— — — 


7251 


Note. The time in which the ſun performes his annual revolution, 
is not exactly 365 days, 6 hours, but 365 days, 5 hours, 48 minutes, 
and 49 ſeconds, the civil year muſt, therefore, hare exceeded the ſolar 
year by 11 minutes, and 11 ſeconds ; ; which in the ſpace of about 130 
years, amounted to a whole day, ſince the correction of the calender; 
which was the reaſon of leap-year being omitted this preſent year 1800. 

And the above rule will hold good, for finding the dominical letter 


untill the year 1900, from this time, but till the year 1804, you muſt 


work as in the above example, viz. omit ſubtracting the remainder as the 
above rule directs as the remainder itſelf is the index of the letter. 
Note. The year 1990 will not be a leap year, on the above account, 


but there will then be 13 days to be added, according to the . 


table. 
E. 2. What will be the domjnical letter for 10 * 1814? 
4)1814 
I > 8 
772267 8 
323 6 


2 = B, the dominical letter. 
To find whether any given year be leap-year. 
RULE. Divide the given year by 4; if nothing remains, it is leaps 
year ; but if 1, 2, or 3 remains, it is ſo many years after. 


E. 1. I defire to know whether 1801 will be a leap-year or hot? 
401801 
450 - 1 remains ,*, 1+ 42 5h year after. 
Note. Until the year of our Lod 1804, you muſt add 4 to the 
remainder, as above, and after that period, proceed as the rule directs. 
E. 2, Will the year 1805 be leap-year or not ? 
Firſt, 1805-4451, and 7 remains , *, it is the firſt year after leap-year. 


Pope 


321-4 remains =D the doen, Neu. 
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2 we tne tl Vee ge bus (ITE unde 
; Pope Gregory XIII. finding the Julian | Julian 70 the 8 right 
H n n 1 2 the rian Tear. to tl 
; manner of this table. e year | ded. ＋ 
confifts of 365 days, fix hours; which is 88 oo — | wht nical 
＋ | Io minutes, 34 ſeconds more than the real Ford 10 the 1 
I tropical year, conſiſting of 365 days, 5 88 M unde 
i hours, 48 minutes, 49 ſeconds. Now theſe * 9 17th 
5 11 minutes 11 ſeconds, from the firſt year 2. e 16th 
bi. of the Julian account (which took date 2000 Leap-Year, 13 and 
„ before the birth of Chriſt) to the year 2 100 14 the 
1 1600, amounted to 12 days; and ſo many 2 200 15 and 
1 days the Julians were too ſoon in reckon- 2300 ö of \ 
g | ing the vernal equinox, and conſequently 2400 Leap-Year. 16 bein 
. too late in reckoning their month. The 2500 1 anſy 
=_ Pope looking back no farther than the 2600 18 | 
1 —_— - gy added 10 days to his [2700 10 SF 
2 own birth-day, OR. 5, 1582, and called 2808 SY TT 
$ it the 15th; and Dy tbh inci the ver. 6-6 * 0 Che 
i nal equinox fell on March 21. This re- render the 
: equinox fell on *. This re. zess g 
6 formation of the calendar is called the 3100 | * Ma! 
A Gregorian account, or new ſtyle ; which —— | on \ 
| if it had not been corrected, the vernal 3200 Leap-Year. 2: E 
equinox would have fallen on Chriſtmas, 330 8 yea 
day in the year 10200. . 4 7 
ER | FIIDS-> 252 — 5 
8 13600 Leap-Year. 2; ra 
143700 Mo 26 1 
3800 27 8 
3900 | | 28 Fruc 
4000 Leap-Year, 28 
4100 1 
4300 wot . 
4 4400 Leap-Year, 31 44 
| 4500 Wy = 
4500 | 33 b 
4700 1 of 
To know on what day of the week any propoſed day of the month . 
„ | will fall. e SY] 
Having found the dominical letter for the given year, look for that 
letter at the top of the table ſhewing the days of the month (page 420) 
and under. the ſaid letter you have all the days of the months which are 7 


Sundays in that year, in the diviſions of the months. Under the next, 
towards the right hand, all the days in the column are Mondays; = 
| | under 
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under the next are Tueſdays; and ſo on. When you are out at the 
right hand of the table, go back to the left, and ſo reckon on according 
to the order of the days of the week. ä 

Thus, ſuppoſe for the year 584, before Chriſt, for which the domi- 
nical letter was FE; the firſt ſerving for January and February, and 
the laſt for all the reſt of the year; in the table (page 420) I find, 
under F, the 6th, 13th, z0th, and 27th of January; and the zd, oth, 
17th, and 24th of February ; and then under E, I find the 2d, gth, 

16th, 23d, and zoth of March and November; the 5th, 12th, 19th, 
and 26th of October; the 6th, 13th, zoth, and 27th of April and July 
the 3d, roth, 17th, 24th, and 31ſt of Auguſt; the 7th, 14th, 21, 
and 28th of September and December; the 4th, 11th, 18th, and 25th 
of May; and the iſt, 8th, 15th, 22d, and 2gth of June; which 
being all Sundays in that year, the reſt of the days of the months, 
anſwering to given days of the week, are eaſily found. | 


E. 1. In the 584th year before the birth of Chrift, I deſire to know 
on what day of the week the 18th of May fell on? | 

Look for the 28th of May in the table, and you will find A ſtands at 
the top of the column in which that day is found : And as the 25th of 
May fell on Sunday, it is plain, that the 28th of May muſt have been 
on Wedneſday. | | | 


E. 2, On what day of the week does Chriſtmas-day fall on for the 
year 1801 ? : | | 
The dominical letter for this year is D. Then under D, in the 
diviſion for December, in the table (420) I find that the 6th, 1 3th, 
20th, and 27th are Sundays; and conſequently, as the 2oth of De- 
cember falls on Sunday, the 25th (or Chriftmas-day) muſt be on 
Friday. „„ gs 


; | To find the ſolar cycles. 

RULE. To the given year add 9, divide the ſum by 28, the 
remainder is the cycle of the ſun, | - 

Note. The ſolar cycle, or cycle of the ſun, is a period of 28 years; 


in which time all the varieties of the dominieal letters will have hap- 
pened, and the 29th year the cycle begins again, when the ſame order 
of the letters will return as they were 28 yeats before. At the birth 
of Chrift, 9 years had paſſed in this cycle. | Re 
ExAaMPLE. Required the year of the ſolar cycle, for the year 1801. 
1801+ 9g = 1810 — 28 = 64, remains 18 cycle of the ſun. 


To find the lunar cycle. 
- RULE. To the given year add 1, and divide this ſum by 19; the 


_ 7emainder ſhews the cycle of the moon, or lunar cycle. 


f 
) 
8 
„ 
8 
4 


Ex. What 


4 


 QURANOLOGY, 
E Mn nr an nes ene 1 
ä r 4 6 apy : 1603 | tha 
erb gc bn. v4 00 deute fn he bin & Oi, ” 
en 36 3 t 1s e 171 1 the 
nb 1.x: {DI EY - $1 5 
aun „ EC<4e 4: of 3 £ £1 the 
Anſw. 1 17 lunar _ or golden do Uo of t 
Note. The lunar cycle, or golden number, Is a period of 19 years | 
eontaining-.all the variations. the days on which the new and full 
moons happen; after which time they fall on the ſame days they did 19 
years before; and then ſhe begins again with the fun. 
But when a centiflimal or hundredth year falls in the cycle, the new 
and full moon, according to the new ftile, will fall a day later than other. FE 
wiſe, The birth of Chriſt happened in the ſecond year of this cycle, 
To find the Roman indiction. 
RULE. To the given year add 3, and divide the ſum by 1 5 ; the 
zemainder is the number of indiction. 
* What is the Roman indiction for the year m__ ? 
«6D 3779) 535 342: pol 1783, | 5 * 8 1 3 
| nb Sia 15 at 5 5% 18.49 134 Þ 
Ee, | 
15 . 
28 
1 5 
r and 
135 ; the 
: 1 Roman indiction. . - - 
V. B. "The "Roda indiction is a cycle of 15 youth, e 40 ; after 
began the third year before Chriſt, _* ys E 
| To find the epaft till "the © year 1990. #it 


RULE. Multiply the golden number for the given NY ui n 
that product by 30, and from the remainder take 1 1, leaves the epact. If 
the remainder is leſs than 11, add 19 to it, and the ſum will be the epact. 

Ex. * the epact for the year 17822 

Firſt, the golden number fox this pate is 16, 
Then per rule 17 | 


- "4 . 
(ES 


3611817 | 
67419246 the Toll VN. B. 


ein,  . 
. B. The epact of any year is the moon's age at the beginning of 


| that year; that is, the days paſt fince the laſt new moon. 


To fiud the man's „ 
RULE. To the epact add the month of the year, and the day of 


the month; their ſum, if under 30, is the moon's age; but if that ſum 


is greater, then 30 taken from it leaves the moon's age. 
The moon's age taken from 3o, leaves the day of the next change. 
When the ſolar and lunar cycles begin together, the moon's age on 
the firſt of each month, or the monthly epacts, are called the numbers 
of the month, and are as 123 Viz. Fo, 


Theſe, 0. 2. - | 3. | Fr AT 
For Jan, Feb. Mar. April May June 
hee, 3. 6. 8. 8 1d -- 1 106? 


oer July Aug. Sept, Oct. Nov, Dec. 


E. 1. Required the moon's age on January iſt, 1783? 
Firſt, the epact is 26 | 
| The month o 
I 


— 


Anſw . - 27 days, the moon's age. 


E. 2. The 'moon's age is 27; how many days is there to the PE. 


ef her change, which age never exceeds 30 Op ? 
30 
27 


Anſw, 3 days to the change. 
Jo find the time of the moon's fouthing, 


RULE. Multiply the moon's age by 4; divide the product by 8. 


and the quotient gives the hours ; the remainder, multiplied by 12, gives 
the additional minutes, 


If this time is leſs than 12 3 it is the time of ſouthing after 


mid-day; but if greater, 12 hours taken from it, leaves the ſouthing 
after mid- night. 


E. 1. Required the time of the mocn's ſouthing at Londen, on the 
#1& of (Mays, 17761 


3 moon” s age 


4 
5012 


Y Anſw, 2h, 24 m. afternoon, — 
31 | Ee a or en TC F. A. 
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E. 2. Required the time of the moon's fouthing at  Liminghams 0A 


the iſt day of January, 1783 ? 
27 moon's age 
OO 


—— — 


57108 


| 2 
12 


ey 36. after midnight. 
Anſwer 9h: 36m. after midnight. 


. To find the time of high water at any place. 


RULE. To the time of the moon's ſouthing, add the time the 
moon has paſſed the meridian, to make high water at that place, and 
the ſum will ſhew the time of high water. 

The diſtance of the moon from the meridian; when high water at the 


following places, is; at London, ) bears N. E. or S. E. 35. om. Briſtol 


key. ) bears E. by S. and W. by N. 65. 45m. 
E. 1. On the 21ſt of Mays: 1776, at what time was it high water 
at London? * 


The moon ſouths at 2 24 P. M. N. 
At London) bears N. E. or S. E. 3 oo 


Sum 5 2 
Anſwer, 24 minutes paſt 5 in the afternoon. 
High water is the ſtate of the tide when 2 25 or the time it ceaſdd 
to flow up. - 


ASTRONOMY. 


— 


PART VI. 
—— — 


SECTION LXAXIX:. 
STRONOMY is derived from two Greek words, viz. Aſter, a 


ſtar, and Nomos, a law, or rule. It is a ſcience, which by in- 


fallible demonſtration, teaches us the motions diſtances, and magnitudes 
of the heavenly bodies; their revolutions, anomalies, aplelions, eccen- 
tricit ies, enlongations, and parallaxes of the planets, eclipſes of the 


N occultations of the primary planets and fixed ſtars, by the 
| moon; 
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moon; as alſo, the riſing, culminating, ſetting, and amplitudes : and, 


in ſhort, whatever belongs to the right underſtanding of the true ſyſtem 
of the world. „ $Id i mo 
Of eclipſes there are four ſorts, viz, 1ſt, partial; 2d, total without 
continuance; 3d, total with continuance ; and laſtly, annular, 

1ſt, Partial, is when part of the ſun's diameter is obſcured from ſome 
particular tract of the earth, and theſe happen more frequently than any 


other. 


2d. Total without continuance, is when, at the time of the viſible 
conjunction, the true latitude of the moon 1: equal to her parallax in 
latitude from the ſun ; that ſo the center of one is exactly ſeen in the 
center of the other; and then alſo their viſible diameters are equal; 
that ſo the ſun is no ſooner hid from our ſight by the dark body of the 
moon, but very ſpeedily he is ſeen to recover his light on the other 
ſide. - x £13 5 5 1 
zd. Total with continuance, is when, at the viſible conjunction, the 
eclipſe is central (which is always when the north latitude and parallax 
are equal) the moon is in perigon, and the ſun in apogeon; then the 
apparent diameter of the moon exceeds that of the ſun, and this exceſs 
can never amount to one minute, ſo that the total darkneſs of any ſolar 


| eclipſe, can never exceed 4 or 5 in time. 


4th. Laſtly, annular, is when the viſible central conjunction happen- 
eth, the ſun being in perigeon, and the moon in apogeon ; here the 
diameter of the ſun exceeds that of the moon, and conſequently there 
will then be a ring of light round the moon. 7.20] 

That the ſun's eclipſe always begins on the weſt fide,- and goes off, 
or ends, on the eaſt fide of his body, is a moſt manifeſt truth; becauſe 
the moon (who is always the cauſe of this obſcurity) moving in her 
annual motion always in conſequence, or according to the order of the 
ligns, muſt, of neceſſity, firſt touch the ſun's weſtern limb, and laſt leave 


his eaſtern. 


Aſtronomers have divided the ſun's diameter into 12 equal parts, 
which they call digits; ſo that if we ſpeak of a digit, or finger's 
breadth, it is no more than 2 part of the ſun's diameter. 


Of the cauſes and times of eclipfes. 


An eclipſe of the ſun is cauſed by the moon's opaque body paſſing 
between the ſun, and thoſe parts of the earth from which ſhe hides the 
whole or part of the ſun; and this can never happen, but at time of 
new moon. | el 

An eclipſe of the moon is cauſed by the whole, or part, of her body 
paſſing through the earth's ſhadow ; which can never happen, but when 


| the moon 1s full. 


If the moon's orbit lay in the plane of the ecliptic (in which the earth 
always moves, and the ſun appears to move) the ſun would be eclipſed 


at the time of every new moon; and the moon would be eclipſed at the 


time of every full. | 
* But 
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But one half of the moon's orbit lies on the north fide of the ecliptic, 
and the other half on the ſouth ſide of it; therefore, the moon's orbit 
interſects the ecliptic only in two oppoſite points, which are called the 
moon's 1.odes; and the angle which the moon's orbit makes with the 
_ ecliptic is 5? 18', The interſection from which the moon aſcends north. 

ward from the ecliptic, is called the moon's aſcending node ; and the 
oppoſite interſection, from which the moon deſcends ſouthward from the 
ecliptic, is called the moon's deſcending node. Theſe nodes move 
backward in the ecliptic 194 degrees evefy year, from the conſequent 
toward the antecedent figns ; and therefore they go quite round the 
ecliptic, in 18 years, 223 days and 5 hours. : 2 5 

From the time of the ſun's being in conjunction with either of the 
moon's nodes, to the time of his being in conjunction with the other, 
is about 173+ days, at a mean rate; within which number of days the 
eclipſes muſt always happen, in different times of the year. | 


When the moon changes within 18 days before or after the day of the 


fun's being in conjunction with either of her nodes, the ſun will be 


eclipſed. And when the moon is full within 12 days before or after 


the day of the ſun's conjunction with either of the nodes, the moon 
will be eclipſed. At greater diſtances of the ſun from the nodes, there 


can be ng eclipſes of theſe luminaries. 
The period of eclipſes, according to the learned Dr, Halley, is 18 


years, 10 days, 7 hours, 43 minutes; in leap year, 11 days,7 hours, 43 


minutes; which is near two hundred and twenty-three mean lunations. 


And, therefore, in that time, there will be a regular period of eclipſes 
or returns of the ſame eclipſes for many ages. But the falling back of 


the line of conjunction of the ſun and moon, with reſpe to the line of 


the nodes, in every period, will at length exhauſt it, and not return 
again in leſs than twelve thouſand four hundred and ninety-two years. 


Another period for comparing and 8 eclipſes, which happen 
after long intervals of time, is that which conſiſts of fix thouſand eight 
hundred and ninety mean lunations, or about five hundred and fifty. 
ſeven years and twenty-one days; in which time the ſun and node will 
meet again ſo nearly, as to be little more than eleven ſeconds diſtant ; 


but it will not be the ſame eclipſe that returns, as in the ſhorter period 


above-mentioned. 


Theſe periods are ſaid to have been diſcovered by the Chaldeans fix 
or ſeven hundred years before the birth of Chriſt ; but M. Bailly, in his 
Hiſtoire de l' Aſtronomie Ancienne, has ſhewn that the invention is of a 
much earlier date, and were known to the Arabs, Indians, Chineſe, and 
Tartars, long before the ſciences were cultivated in Greece. And as a 
knowledge of this kind could have only been obtained from a long ſeries 
of obſervations, or a general and perfect acquaintance with the celeſtial 


motions, it is probable, that theſe, as well as many other diſcoveries of 


equal importance, are due to the moſt ancient inhabitants of the earth. 


In 


LO 


— Ing. Te oO ot... A 


In China, where aſtronomy is made ſubſervient to the intereſt of the 
ftate, under the reign of the emperor Choukang, the two principal 
aſtronomers, Ho and Hi; were condemned to death, on account of their 
ommiting, to announce the preciſe time of an eclipſe of the fun, This 

_ eclipſe which happened two thouſand one hundred and fixty-nine years 
before Chriſt, and a remarkable conjunction of four of the planets, which 
their annals affirm to have taken place at a ftill earlier period, are ſtrong 
proofs of the authenticity of the Chineſe chronology. 12 51 
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There is a general tradition, which is countenanced by ſacred and 
profane hiſtory, that great changes and revolutions have taken place in 
our globe ſince its firſt formation: and the bare inſpection of the earth 
| gives great weight to this opinion. We can perceive, in many inſtances, 
| that the waters of the ocean have not always been canfined within their 
| preſent bounds. The vegetables and fiſhes of India, which are found in 
the petrefactions of Europe; and the number of ſhells, and other marine 

| productions, diſcovered in ranges of mountains very remote from the ſea, 
5 can be accounted for upon no other principle. This was a doctrine 
| taught by Pythagoras and his followers ; and Ovid expreſſes himſelf thus, 


r 


r — — 2 8 
F ˙ü—ũ 1x:X᷑]᷑];: . . 
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| _ « The face of places, and their forms, decay; 

| And what was ſolid earth converts to fea 
Seas, in their turn, retreating from the ſhare, 
| Make ſolid lauds what ocean was before; 
Aud far from ſtrands are Hells of fiſhes found; 
| And ruſty anchors fixed on mountain ground? 
: And what were fields before, now mark'd and worn 
f By falling floods, from hills to vallies turn: 
B And crumbling flitl deſcend to level lands; | 
And lakes, and trembling bogs, are barren ſands : 
And the parch'd deſert floats in ſtreams unknown, 
Wondering to drink of waters not her own.” | 


To theſe teitimonies, may be added another till more ſingular; which 
is that of the ancient Egyptians, who maintained that the ſun, in former 
ages, had riſen in the wett and ſet in the eaſt; and Herodotus, Plato, 
Diogenes Laertius, and Plutarch, all mention this revolution, and ſome 
are induced to believe, that the idea, was not without foundation. 
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The beſt modern aſtronomers are now generally agreed, that the angle 
which the ecliptic makes with the equator is continually decreaſing, at 
the rate of about one minute in a hundred years; and therefore, if this 
diminution ſhould proceed, the two circles, in about one hundred and 
torty thouſand years, would coincide, and the ſun, moving in or near the 
equator, would make equal days and nights all over the globe for many 
2 ges. A revolution of this kind, ſufficient to reverſe the four cardinal 

points of the compaſs, could not have been accompliſhed in leſs than two 
million of years : a length of duration tp the world that few will admit, 
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to the equator, and afterwards began to approach towards it, according 


and according to a certain law. 
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We are told by Wieder Siculus, that the philoſophers of Babylon, at 
the time of Alexander's entry into that city, reckoned four hundred ang 
three chouſand years from the beginning of their aſtronomical obſerva. 


tions. And upon a ſuppoſition that the ecliptic was firſt perpendicular 


to the rate above-mentioned, this period nearly agrees with the diminy, 
tion of the angle, which in that time, had taken place, and reduced the 
obliquity to twenty-three degrees and a half, 


Some, however, are of a contrary opinion ; and are diſpoſed to believe, 
that the abliquity of the ecliptic has been always the ſame. But in this 
they are certainly miſtaken ; for beſides the apparent decreaſe of this 
angle, which has been obſerved by moft aftronomers ſince the time of 
Hipparchus, the variation of latitude 1 in the fixed ſtars is ſuch as could 
ariſe from no other cauſe, | 


Ptolemy tells us expreſsly that he determined the obliquity, for erer 
years together, to be twenty-three degrees fifty-one minutes, and it is 
now. known to be twenty-three degrees twenty-eight minutes ; the 
attention which has been be'*owed upon this ſubject for nearly a century 
paſt, has enabled us to decide with certainty that the diminution is real, 


Hipparchus, in comparing his obſervations with thoſe of Timocharis, 
which had been made at Alexandria about a century before, firſt perceived 
that the ſtars changed their poſitions, and appeared to have a ſlow motion 
from weſt to eaſt with regard to the equinoctial points. 


This change of the ſtars in longitude, which has now become ſufficient. 
ly apparent, is owing to a ſmall retrograde motion of the equinoctial 


points, of about fifty ſeconds in a year, which is occafioned by the 


attraction of the ſun and moon upon the protuberant matter about the 
equator. The ſame cauſe alſo occaſions a ſmall deviation in the parallel. 


iſm of the earth's axes, by which it is continually directed towards 


different points in the heavens, and makes a complete revolution round 


the axes of the ecliptic i in about NE ans thouſand nine hundred * 
twenty years. 


In conſequence of this ſhifting of the equinoctial points, an alteration 
has taken place in the ſigns of the ecliptic ; thoſe ſtars which in the 
infancy of aſtronomv were in Aries, being now got into Taurus ; ; thoſe 


of Taurus i into Gemini ; &c. 


T he 


Ae. The Copernicam 7 Solar Syſtem. Ange 43) 
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U 


the Copernican, or ſolar em. 


This ſyſtem of the world, as deſcribed on Plate 2, is not a la-e invention, 
but was known and taught by the wiſe Samian Pythagoras, and others 
among the ancients; which, in after-times, was loft ; till, in the 1 5th 
century, it was again revived by the famous Poliſh philoſopher; Nicholas 
Copernicus, who was born at Thorn, in the year 1473. In this he was 
followed by the greateſt mathematicians and philoſophers that have nce 
lived, as KEPLER, GALILEO, DesCaRTrs, GesstnDus, and Sir Isaac 
Nxwrox, who have eſtabliſhed this ſyitem on ſuch an everlaſting founda- 
tion of mathematical and phyſical demonſtration, that the gates of ignor- 
ance ſhall never prevail againſt it. | 


The moſt famous of the antiquated ſyſtems are two, viz. one taught 
by Prol ux, the EcyeTian, aſtronomer; ſaid to have lived 138 years 
before Chriſt ; the other by the noble Dane, 'Tycuo BRABE, born in 
Schonen, A. D. 1546. | | 


The PToLEMEAN SYSTEM ſuppoſed the earth immoveably fixed in the 
center of the world, about which moved ſeven planers, viz. the Moon, 
Mercury, Venus, the Sun, Mars, Fupiter and Saturn ; above theſe is 
placed the firmament of the fixed ſtars, then the two ctyſtalline ſpheres ; 
all which were included in, and received motion from, the primum mobile; 
which conſtantly revolved about the earth in 24 hours from eaſt to weſt. 


The Tycnonian SysTEM ſucceeded the PTOLEMEAN, but was never 
ſo univerſal, This ſuppoſed the earth in the center of the world, or 
firmament of fixed ftars ; as alſo of the two luminaries, the Moon and 
Sun: but then he ſuppoſes the Sun the center of the planetary motions, 
viz, of Mercury, Venus, Mars, Jupiter, and Saturn; theſe, with the 
Sun, all revolved about the earth in the ſpace of a year, to account tor 
the annual motion ; and the earth he made to revolve about the axes every 
24 hours, from weſt to eaſt, This hypotheſis being part falſe, was 
embraced by few, and ſoon. gave way to the only true and rational ſolar 
ſyſtem, reſtored by Coyzxnicus as aforeſa.d, 


A BRIEF DESCRIPTION OF THE SOLAR SYSTEM- 


The ſun, a ſtupendous body of fire, is placed in the centre of the ſyſtem, 
round whoſe orb, the planets, ſatellites; and comets, perform their 
revolutions, with an order and regularity which muſt fill our minds with 
the moſt exalted conceptions of their divine Original. . 


Mercury, the neareſt planet to the ſun, goes round him in about 87 
days and 23 hours, or a little leſs than three months ; which is the length 
of his year. But being ſeldom ſeen, on account of his nearneſs to the 
ſun, and no ſpots appearing on his ſurface, or diſk, the time of his rota- 
tion upon his axis, or the length of his days and nights, is not yet 
determined; His diſtance from the ſun is computed to be about thirty- 
ſeven millions of miles, and his diameter three thouſand two hundred x 

| _ 
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and in his courſe round the ſun, he moves at the rate of a hundred and 


five thouſand miles an hour. | N Ds 
Venus,“ the next planet above Mercury, is computed to be fixty-eight 

millions of miles from the ſun, and by moving at the rate of ſeventy-fix 
thouſand miles an hour, ſhe completes her annual revolution in two 


bundred and twenty-four days and ſeventeen hours, or about ſeven 


months and a half. Her diameter is ſeven thouſand ſeven hundred miles, 
and her diurnal rotation on her axis, is performed in twenty-three hours 
and twenty-two minutes. When this planet appears to the weſt of the 


ſun, ſhe riſes before him in the morning, and is called the Morning Star; 


and when ſhe appears to the eaſt of the ſun, ſhe ſhines in the evening, 
after he ſets, and is then called the Evening Star; being in each ſituation, 
alternately, for about two hundred and ninety days. 

The next planet above Venus, in our ſyſtem, is the Earth. Its diſtance 


from the ſun is ninety-five millions of miles, and by travelling at the 
rate of fifty-eight thouſand miles an hour, its annual revolution is 


performed in three hundred and fixty-five days, five hours, and forty. 
nine minutes, or the ſpace of a year; which motion, though one hundred 
and twenty times ſwifter than that of a cannon ball, is but little leſs than 
half the velocity of Mercury in his orbit. The earth's diameter is ſeven 
thouſand nine hundred miles; and as it turns round its axis every twenty- 
four hours, from weſt to eaſt, it occaſions an apparent motion of all the 
heavenly bodies, from eaſt to weſt, in the ſame time. | 1 
Next above the earth's orbit, is Mars, whoſe diſtance from the Sun is 
computed to be about one hundred and forty- four millions of miles. He 
moves at the rate of fifty- ive thouſand miles an hour, and completes his 
revolution round the Sun in a period little leſs than two of our years. His 
diameter is four thouſand two hundred miles; and his diurnal rotation 
upon his axis is performed in about twenty-four hours and thirty-nine 
minutes. OE | 


nr ne argect of uf the planets, is still higher in the ſystem | 


than Mars. He 1s reckoned to be about four hundred and ninety millions 
of miles from the Sun, and by going at the rate of twenty-nine thouſand 
miles an hour, completes his annual revolution in ſomething leſs than 
twelve of our years. His diameter is computed to be eighty-nine 
thouſand miles, and, by a prodigiouſly rapid motion upon his axis, he 
performs his diurnal rotation in nine hours and fifty-fix minutes. 
Saturn, the next planet in the ſystem above Jupiter, is about nine 
hundred millions of miles from the Sun; and by travelling at the rate of 
twenty-two thouſand miles an hour, he performs his annual circuit round 
that luminary in about twenty-nine and an half of our years. His dia- 


meter is computed to be ſeventy-nine thouſand miles; but, on account of 


his immenſe distance, and the deficiency of light occaſioned by ſuch 2 
remote ſituation, the time of his diurnal rotation upon his axis has not 
yet been aſcertained. | | 
* There will be a Tranſit of this beautiful Planet over the Sun's diſk, December 6, 
1882.—For an Explanation, and Orthographical Projection af this Phenomenon, ſeo 
Frontiipiece to this work. | 3 
| Thi⸗ 
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This was thought the moſt remoteſt planet in our ſyſtem; but Dr. 


HeRSCHEL, on the 13th of March, 1781, diſcovered another at a ſtill 
greater diſtance, called the GBORGIUNM S1Dvus, his diſtance from the ſun 


is computed to be one thouſand eight hundred millions of miles, its mag- 


nitude is about eighty-nine times greater than the earth's; and that it 
revolves round the ſun in an orbit, which 1s nearly circular, in about 
cighty-two years, 


SATELLITES OR MOONS. 


Beſides the primary planets here mentioned, there ate ten others; 
called ſecondary planets, or ſatellites, which regaru their primaries as 
the centres, of their motions; and revolve round them in the fame 
manner as thoſe primaries rovolve round the Sun. 

The moſt conſpicuous of theſe ſatellites is the Moon, who is a con- 
Rant attendant on our Earth; and, whilſt ſhe accompanies: it in its 
annual progreſs through the heavens, keeps revolving round it con- 
tinually, by a different motion in the ſpace ot a month. ; 

The moon's diameter is two thouſand one hundred and eighty miles 
her diſtance from the Earth two hundred and forty thouſand miles; and 
in bulk ſhe is about ſixty times leſs than the Earth. Jupiter has four 
ſuch moons, and Saturn five; and from the continual change of their 
phaſes, or appearances, it is evident that theſe alſo are opaque bodies 
like the planets, and ſhine only by means of the borrowed light which 
they receive from the Sun, e . 

It may alſo be obſerved, that our earth is a moon to the moon, wax. 
ing and waneing in the ſame manner, but appearing about thirteen times 
larger; and, of courſe, affording a proportional quantity of light: When 
ſhe changes to us; the Earth will appear full to her, and when ſhe is in 
her firſt quarter to us, the Earth will be in her third quarter to her. 


And, as her axis is almoſt perpendicular to the plane of che ecliptic, one 


half of her orb will be conſtantly illuminated by the reflected light of the 
Earth in the Sun's abſence, whilſt the other half will have a fortnight's 
darkneſs, and a fortnight's light, alternately. | 
The rotation of the moon upon her axis, is alſo performed in the fame 
time that ſhe goes orice round the earth, as is evident from her always 
preſenting the ſame face to us during the whole of her monthly revolution 
on which account, it is plain that the inhabitants of one half of the lunar 
world, are totally deprived of a fight of the earth; whilſt the inhabitants 
of the other hemiſphere have a full view of our globe, moving through 
the heavens at the rate of fifty-eight thouſand miles an hour, and appear- 
ing to them near thirteen times larger than that of the ſan. 


The reaſon of the moon's riſing and ſetting. an hour later every night 


than it did the night before, is owing to its diurnal motion 6f about 
13* 10' from weſt to eaſt round her orbit; which, together with the mo⸗ 
tion of the earth round her orbit, makes very near an hour's difference of 
ring and ſetting, one night with another; but it is not ſo every night, 
being ſometimes as much again as at others, according to the different 

| 3 K | times 
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times of the year, and the different parts of the ecliptic, the earth and 
moon may then happen to be in; as is evident from the different aſpects 
of che moon towards the autumn, vulgarly called the harveſt moon; 
which does not ſet the next night after full, but riſes about the ſame 
time tor ſeveral nights together. 

In an oblique ſphere, all great circles interſecting the equinoctial, will, 
in the revolution of the ſphere, interſect the horizon with different angles, 
at every different part thereof. Thus, with reſpect to the ecliptic, when 
the beginning of Libra is orient, or riſing in the eaſt, it then makes the 
greateſt angle with the horrizon ; when Capricorn is orient, the angle is 


mean; and when Aries is orient, the angle 1s leaft of all; therefore, 


when the moon is full in the beginning of Libra, one day's motion 
depreſſes her fartheſt below the horizon, and leaſt when in the beginning 
of Aries ; conſequently, the difference of her riſing each day at the vernal 
equinox will be greateſt, and leaſt of all in the autumnal equinox, 


The revolution of the moon through the zodiac is called a lunation, 


and 12 of theſe lunations or revolutions 1s a lunar year ;-which takes up 


the ſpace of 354 days, 8 hours, 48' 38''. The difference between this 


and the ſolar year, which contains 365 days, 5 hours, 48" 57” is almoſt 


11 days, which chronologers call the epact. 


And becauſe the moon's motion about her axis is performed in the 
ſame rime as about the earth, the lunarians have their natural days equal 
to their months, e i 


Beſides the moons, theſe planets are accompained with, Saturn is 
known to be encompaſſed with a ring; which ſurprizing phænomenon 
was diſcovered about 132 years ſince. It is ſaid, the inner border of 
the ring, from the body of Saturn, is equal to the breadth of the ring 
itſelf; each is computed to be, at leaſt, 21,000 miles; though others 
make the interval between the ring and Saturn's body to be 210, 265, 
and the breadth of the ring to be 29, 200 miles; its thickneſs is unknown, 
being too ſmall for obſervation: it hath a variety of aſpects, ſometimes 
appearing a large ellipſis, then a ſmaller ; ſometimes only a ſtraight line, 
and Tometimes not viſible at all. Theſe are the moſt remarkable parti- 
culars of this prodigy of nature, known by aſtronomers ; as to the matter, 


ot which it doth conſiſt, it is not known by any. 


OF COMETS. 


Comets, or blazing ſtars, according to Sir Isaà c NewrTox, are ſolid, 
compact, fixed, and durable ſubſtances ; and are a kind of planets, which 
move about the ſan in tated periods of time, and ſhine by the light of 
the ſun-beams reReted from them; and that the orbits are very eccentric 
and elliptical, bu: {0:10 more and ſome leſs; ſo conſequently their periods 
are longer or ſhor:cs The forms of three remarkable cometary orbs are 
deſcribed in the ſclar ſyſtem before-goivg. | 5 
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Pr. HALL Ex has determined the lon geſt axis of the orbit < that comet, 
which a peared 1 in 1680, and whoſe period is 575 years, to be 1352975 
parts, Of which the mean diſtance of the earth from the ſun is 10000 ; 


therefore, ſuppoſing this mean diſtance to be 81000000 Engliſh miles, 


then the length of that comet's orb will be above eleven thouſand and 
two hundred millions of Engliſh miles. 


And Sir Isaac Nxwrox has computed the heat of the aforeſaid comet; , 
when neareſt the ſun, to be 2000 times hotter than red.hot iron; and it 
is computed, that a ball of iron, as big as the globe of our earth, wouid, 
if red-hot, require 50,000 years to grow cold in; and the bodies of comets 
being ſo much greater than our earth, can never be cold at their greateſt 
diſtance : and the learned Dr. HALLE has compiled a ſet of tables, 


whereby the places 1n the zodiac, of above 20 comets, may be determined 
for any given t time, 


OF THE FIXED STARS. 


Fixed Stars, are ſo called, in oppoſition to the planets, or moving 
ſtars, becauſe they always keep the ſame place in the. heavens,. and do 
not ſeem to move for ſeveral ages together ; yet they have an apparent 
motion, occaſioned by a certain 3 motion of the earth, — 


from the ſpheroidical figure thereof. 
This motion of the fixed ſtars does not exceed 50“ of a degree in a 


year, or one degree in 70 years; therefore, to complete one revolution 


of a circle, is required 25,920 years; after which time the ſtars all rerum 
again to their former places. 


The diſtance of the fixed ſtars is but imperſely known ; however, 
the famous Hucens has computed the brighteſt, and of courſe the neareſt 
of all the fixed ſtars, viz. Syrius, to be, in appearance, 27,664 times leſs 
than the ſun ; and fince their diſtanees are greater, as their magnitudes 
are leſſer, therefore this flar muſt be. at the rate of above two millions of 


millions of miles; which is ſo great, that a cannon ball would ſpend 


almoſt 700,000 years in paſſing through it; and it is probable, that all 


fixed ſtars are equally diſtant from each other, i in Proportion to the diſtance 
of the neareſt of them from our ſun. 


The number of viſible fixed ſtars, whoſe places have been reRtified | by 


aſtronomers, are theſe : 


Hy pparchus, 140 years before Christ, had a catalogue of stars, } * 


containing = 8 5 i - - . 
Pliny 7 8 4 2 % 
Ptolemy, 135 years aber Christ « - NG =, em 

1437 Uligh Beight - . . 5 - - — - 10 
1572 Tycho Brabe - 2 Rn 
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1620 John Kepler Þ We a ON 1163 
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1635 Brachins - o 6 wo” 9 - = 1672 
JJ o ↄ ↄ fs i 
1670 John Hevetius - - - - s 8 » 1888 
1676 Dr. Edmund Halley - - - - — »# 373 
690 Jahn Flamatead e » 3000 


Aſtronomers have divided the ſtars into ſix ſeveral ſizes or magnitudes, 
of which the greateſt or brighteſt of them are called ſtars of the firſt 
magnitude, as Adturus, Regulus, Sirius, &c. and the next to them in 
brightneſs, are called the ſtars of the ſecond magnitude ; next to them 
in brightneſs, are ſtars of the third magnitude, &c. tili we come to ſtars 
of the ſixth magnitude, which comprehend the ſmalleſt ſtars that can be 
diſcerned with the naked eye; and in the above catalogues, the moſt 
complete contains only 3000 ſtars, though aſſiſted by the beſt glaſſes; 


but the moſt that can he diſcovered by the naked eye, in the moſt ſerene | 


night, are not above three or four hundred; and Dr, Kerr, in his 
Aſtronom. Lect. vi. p 51, 52, 53, $4 ſays of the 3000 ſtars in Mr, 
FLAus r EAp's catalogue, it is ſeldom that a very good eye can reckon 
more than one hundred together; and the famous Mr. FLamsrtean 
himſelf aſſerts, that the naked eye cannot diſcover above 384 ſtars in 
the ſereneſt night, in both the hemiſpheres. 

The Galaxy, via lectea, or milky way, is a broad white tract, en. 
compaſſing the whole heavens, and extending itſelf in the fign of Capri. 
corn, from the equinoctial to the tropic of Cancer, with a double path, 
and the reſt of it is a ſingle one. Some of the ancients, as AR1sToOTLE 
imagined that this path conſiſted only of a certain exhalation hanging 


in the air; but by the obſervations with the teleſcope, made in this 
age, it has been diſcovered to conſiſt of an innumerable quantity of 


fixed ſtars, different in fituation and magnitude; from the confuſed 
mixture of whoſe light, its white colour is ſuppoſed to be occa- 
fioned. | | | 
The fixed ſtars are known from the planets by their ſcintillation, or 
ſparkling ; for the planets have no ſuch vibration, twinkling, or glim- 


mering of light; but, generally, all the fixed ftars, more or leſs, and at 


ſome times more than others, 'The cauſe of their ſcintillation is variouſly 
diſcourſed of, both by philoſophers and aſtronomers. ARIsTOTLE among 
the ancients, aſſigns the cauſe thereof to their remoteneſs from our fight, 
by which they are weakly, and as it. were by a trembling wearineſs 


reached, Some, again, will have the cauſe of this twinkling to pro- 


ceed from refraction ; others aſſign the cauſe to ariſe from the unequal 
ſuperfices of the fluctuating air or medium; as ſtones in the bottom of 
a river, by the rapid motion of the water, ſeem to have a kind 0: 
tremulous motion; but Gasszxzvs, more probably, conceives this 
ſcintillatipn of the fixed ſtars to proceed from that native and primoge- 
nial light they are indued with, like that of the ſun's ſparkling, caſting 
forth ſuch quick darted rays, as our weaker fight cannot behold with. 
out that trembling paſſion. : | = 
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as above-mentioned. 
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PART VII. 
——ů—ů 64. 
- SECTION LXXX. > 
TE word Geography comes from the Greek ; and, in a proper 
ſenſe, ſignifies nothing more than a deſcription of ſuch parts of 
the ſurface of the earth as are really land; the other parts, which de- 
ſcribes the water, being called Hydrology. For the globe of our earth, 
having its external ſurface partly land and partly water, has been from 
thence always denominated the terraqueous globe, which is the foun- 
dation of the two above-mentioned ſciences, Geography and Hydro- 
hay, . OE | | 
51 he figure of the earth has been long well known to be globular, or 


ſpherical: it was originally ſuppoſed flat, or a plane: but this was too 


great an error for any perſon to continue in long ; becauſe if a perſon 


walks directly north or ſouth, it will cauſe the ſtars to have a greater 


or leſſer elevation above the horizon; but no alteration, in that reſpect, 


would happen to them, in walking on a plane, though the diſtance be 


ever ſo great. This, therefore, afforded an evident proof, that the 
ſurface of the earth was of a curvilineal form ; and becauſe walking 


over equal ſpaces occaſioned an equal difference in the meridian altitude 


of the ſtars, it was a proof that the curve ſurface was of the ſpherical 
kind; and therefore, the body of the globe was in form of a globe or 
ſphere. - | | 5 

And this was the general opinion, till the beginning of the laſt cen- 
tury; when experiments on pendulums, the nature of gravity, a centri- 


fugal force in revolving bodies, and ſome other phyſical principles, came 


to be underſtood, there was great reaſon to ſuſpect, that the figure of 
the earth could not poſſibly be that of a globe, but that of a ſpheriod 

Theſe diſcoveries excited a great deſire among the learned, to be 
ſatisfied (experimentally) of the true figure of the earth; which they 
eaſily knew could not be done, without actually meaſuring a degree on 
the ſurface of the earth, in ſeveral different parts of it; and the more 


remote from each other, the better. At length, by the munifi- 


cence of Kings, and great propenſity of philoſophers and mathemati- 


cians, the arduous undertaking was attempted, proſecuted, and finiſhed, 
with ſucceſs. | 


Noxwoop, and others, make the circumference of the globe 25020 


miles; the diameter in the equator is 7964 miles, at the poles 7930 


miles; hut to form a general idea of theſe things, we may, without 
much error, look upon the earth as a globe or ſphere ; and ſo the di- 
menſions of its ſurface, computed in ſquare miles, 60 to a degree, will 
be expreſſed in the following table ; whereby you may ſee, at one view, 
tae ſuperficial content of the whole, and its ſeyeral parts, 


The 


1 
# 
? 
* 
1 4 
11 1 
Fin 
13 
LY bs 
z * 
1 IP 
4+4 23h 
- 
1 F 
+8 
oF 
1 7 


— = 2 8 > — — 
4 . 3 TL 2 ——— N rr 
1 2 * — 22 abr . 3 5x3 — * — Ts 
3 6 — 8 — — ONE? 5 — 8 F 3 th 
- . _ P ere gf D * hap — — — 8 * "28% 77 n 2 e 2 — — 
„ 8 of ag kb ay — * — I 2 - 88 e 7 == 7 — 
3 7 OY 8 rr 25 * KA * En et TI . _ 6 Fes ew ; 
Fees - Ne 2 8 FFF IE e r - - — — - 4 1 y 
* Þ 1s + e 3 4 - 1 — — — —— p 
2285 1 5, Sor *s n 2 * 2 — — — —— a 
Fa gre eo 2 — 33 — — " 1 — 
to mode * . 2 


_ _ — ju * —— ry » p_ - 18882 n —— Py , 2 * 
rern 2 e r „Wann 3 5 © 3 a a x OV * + _ 
vs , ; n , - - * f * 4 F . 
en a N 2 A ' #56-$3 £3 7 a == 
4 #3405 4 —* y 3 of reg 
. p + OR E 2 ene 3 DDr n N ** 
E AA eg our Foros nr rag; N N " a” 7 Sw 


— 
BY 
* { 
£ oY 
| 
2 


438 GEOGRAPHY. 
The ſuperficial Content of the who!e Globe, in ſquare Mites, 
: 60 10 4 Degree. 
| Square M les.  Illands. 
The globe — 148510627 |Flores — 
Seas & unknown parts 117843821 Ceram _ 
The habitable world 30666806 Briton — 
Europe — — 2749349 | Socatora — 
Aſia — — 10275487 Candia — 
Africa — — 8506 208 Porto Rico — 
North America — 3699087 | Corſica — 
South America — 5454675 rei — 
Perſian empire under ajorca — 
| Darius ; Ns 5 Jago — 
Roman empire in its | egropont — 
utmoſt beight 1610000 Tenerift _—_ 
'Ruffian — — 330348 5 en — 
Chineſe — — 17490 Madeira _ 
Great Mogul — 1116000 St. Michael — 
Turkiſh — 960057 Skye 3 
Prefent Perſia — 800000 Lewis _ 
2 | Funen — 
Hands. Pics cg 
Borneo  — — 228000 Minorca — 
Madagaſcar — 168000 Rhodes — 
Sumatra — — 129000 Cephalonia — 
Japan — 118000 Amboyna — 
Great Britain — 72926 Orkney Pomona 
Celebes — — 68400 Scio — 
Elanill — — 58 500 Martinico — 
_ 46000 | Lemnos — 
[Terra del Fu uego — 42075 Corfu — 
Mindinao — 39200 Providence — 
Cuba — — 38400 Man — 
ſavan — — 38250; | Bornholms — 
Hiſpaniola — 36000 Wight —— 
Newfoundland — 35 500 Malta — 
[Ceylon — — 27730 Barbadoes — 
bretand — — 27457 Zant _ 
Formoſa — _ 17000 | Antigua — 
ion — — 11900 St. Chriſtopher 
Gilolo — — 10400 St. Helena — 
Sicilxr— — 9400 | Guernſey — 
Fimor — — 7800 | Jerſey _ 
Sardinia — — 6600 Bermudas — 
Cyprus — — 6300 Rhode — 
Jamaica — — 6000 
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Square Miles. | 
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6000 


5400| 


4000 
3600 
3220 
3200 
2520 
935 
1400 
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1300 
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Ds ſituation of places * the earth is determined by their latitude 


longitude, 

1. The lapitude of any place upon the earth is its neareſt diſtance, 
either north or ſouth, from the equator ; and if the place be in the 
northern hemiſphere, it is called north latitude; if in the ſouthern 
hemiſphere, it is called ſouth latitude, and is meaſured by an. arch of 
the meridian paſſing through the zenith of the ſaid place, and intercepted 
betwixt it and the equator : and all places that lie on the fame fide, and 
at the ſame diſtance from the equator, are ſaid to be in the ſame parallel 
of latitude ; the parallels of latitude in geography, are the ſame with 
the parallels of declination in aſtronomy. 

Corollaries. 1. No place can have above 90 degrees of latitude, 
either north or ſouth. 

2. Thoſe places that lie under the equinoctial have no latitude, 
it being from thence. that the calculation of latitude is counted; and 
thoſe places that lie under the poles have the greateſt latitude, thoſe 
points being at the greateſt diſtance from the equator, or equinoctial line. 
3. The latitude of any place is always equal to the elevation of the 

pole in the ſame place, above the horizon; andis therefore often expreſſed 
by the pole's height, or elevation of the pole: the reaſon of which is, 
becauſe from the equator to the pole there is always the diſtance of go 
degrees, and from the zenith to the horizon the ſame number of degrees, 
each of theſe including the diſtance from the zenith to the pole. That 
diſtance, therefore, being taken away from both, will leave the diſtance 
from the zenith to the equator (which is the latitude) equal to the diſ- 
tance from the pole to the horizon. 

4. The elevation of the equator in any place, is always equal to the 
complement of the latitude of the ſame place. 

5. A ſhip ſailing directly towards the equator, leſſens her latitude, 
or depreſſes the pole juſt ſo much as her diſtance failed ; and ailing 
directly from the equator augments her latitude, or raiſes the pole juſt 
ſo _ as her diſtance ſailed, 

Difference of Latitude, is the neareft diſtance betwixt any two 
— of latitude, ſhewing how far the one 1s to the northward or 
fouthward of the other, Which can never exceed 180 degrees; and 
when the two places are in the ſame hemiſphere, or on the ſame ſide of 
the equator, the leſſer latitude ſubtracted from the greater, and when 
they are on different ſides of the equator, the two n added gives 
the difference of latitude. 

3. The Longitude of any place upon the earth is an arch of the equa- 
tor, contained betwixt the meridian of the given place, and ſome fixed 
or known meridian ; or it 1s equal to the angle formed by the two me- 


ridians ; which properly can never exceed 180 degrees, though ſome- 


times the longitude 1s counted eaſterly quite round the globe. 
Since the meridians are all moveable, and not one that can be fixed 
in the heavens, the longitude of places cannot ſo well be fixed from any 


me meridian ; but every n is at his liberty to make which he 
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449 GEOGRAPHY. | 
pleaſes his firſt meridian, from whence to calculate the longitudes of 
other places: hence it is, that the geographers of different nations, 


reckon their longitudes from different meridians, commonly chuſing the 
meridian paſſing through the metropolis of their own country for their 


firſt; thus, the Engliſh geographers generally. make the meridian of | 


London to be their firſt ; the French, that of Paris, &c. And mariners 
generally reckon their longitude from the laſt know land they ſaw, 
This arbitary way of reckoning the longitude from different places, 
makes it neceflary, whenever we expreſs the longitude of any place, that 
the place from whence it is counted be alſo expreſſed. 


4. Zones are large tracts of the ſurface of the earth, diſtinguiſhed by 


the tropics and polar circles, being five in number, viz. one torrid, two 
temperate, and two frigid. Ek | | 

The torrid, or burning zone, 1s all the ſpace comprehended between 
the two tropics: the ancients imagined this tract of the earth to be 
uninhabitable. - All the inhabitants of the torrid zone have the ſun in 
their zenith, or exactly over their heads, twice in every year; excepting 
thoſe who live exactly under the two tropics, where the ſun comes to 


their zenith only once in every year. 


The two temperate zones lie on either ſide of the globe between the 
tropics and the polar circles. 


The two frigid zones are thoſe ſpaces upon the globe that are includ. 
ed within the two polar circles. 


The inhabitants of the earth are alſo diſtinguiſhed by the diverſity of 
their ſhadows; thoſe who live in the torrid zone are called Amphiſcians, 
becauſe their noon- ſhadow is caſt different ways, according as the ſun is 
to the northward or ſouthward of their zenith; but when the ſun is in 
their zenith, they are called Aſcians. MEFS | N 

The inhabitants of the temperate zones are called Heteroſcians, be. 


cauſe their noon-ſhadow is always caſt the ſame way: but thoſe who 


hve under the tropics are called Afcians-Heteroſcians. Thoſe who 
hve in the frigid zones are called Periſcians, becauſe fometimes their 
ſhadow 1s caſt round about them. | 

The inhabitants of the earth are alſo diſtinguiſhed into three ſorts, in 
reſpect to their fituation one to another; and theſe are called, the 
Periœci, Anteci, and Antipodes. | | 

5. The Periceci are thoſe who live under oppoſite points of the ſame 
parallel of latitude ; they have the ſeaſons of the year at the {ame time, 
and their days and nights always of the ſame length with one another; 
but the one's noon is the other's midnight; and when the ſun is in the 
equinoctial, he riſes with the one; when he ſets with the other; thoſe 
who live under the poles have no Periœci. 5 | 
6. The Antaci live under the ſame meridan, and in the ſame latitude, 
but on the different ſides of the equator; their ſeaſons of the year are 
contrary, and the days of the one are equal to the nights of the other; 
but the hour of the day and night is the ſame with both; and when the 
ſun is in the equinoctial, he riſes and ſets to both exactly at the {ame 
time. Fhoſe who live noder the ſame equator have no Antec. 


7. The 
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7. The Antipodes are thoſe who live diametrically oppoſite to one 
another, ſtanding, as it were, exactly feet to feet; their days and nights, 
ſummer and winter, are at direct contrary times. 

8. A climate is a tract of the ſurface of the earth, included between 
two ſuch parallels of latitude, that the length of the longeſt day in the 
one, exceeds that in the other, by half an hour. 

The whole ſurface of the earth is conſidered as being divided into 60 
climates, viz. from the equator to each of the polar circles, 24, ariſing 
from the difference of half an hour in the length of their longeſt days; 
and from the polar circles to the poles themſelves are fix, arifing from 
the difference of an entire month; the ſun being ſeen, in the firſt of theſe, 


a whole month without ſetting ; in the ſecond, two, and in the third, 


three months, &c. Theſe climates continually decreaſe in breadth, the 
farther they are from the equator. How they are framed, viz. the 
parallel of latitude in which they end (that being likewiſe the breadth of 


the next) with the reſpective breadth of each of them, is ſhewed in the 


following table. | 
| A TABLE OF THE CLIMATES, 


| Climates between the Equator and the Polar C ircles, | 
— cl... 
"x 25 8 23 0 184 59 580 1 29 
2: 13 25 $ % 14 19-16z: 18] £ 20 
33 "ra $ol 7 2 I5 194 62 25 1 07 
4 14 2 6 30 16 20 6% 6 
5' | „28 6 08 Il 17, | 20 [64 o6] O 44 
6 15 [41 22] 4 54 18 21 64 49 © 43 
2 1571 145 29 4 07 || 19 | 217 65 21 0 32 
Do 16 149 or 32 20 22 |65 47 o 26 
9 164 [ſor 58 2 $57 21 224 [66 06 © 19 
10 23 f 2 29 22 23 6 26 -0- 14 
11 172 56 37] 2 10 "25 | 235 0 28] 0  o8} 
12 nn 24 24 66 31 © 03 
Climates betaveen the Polar Circles and the Poles. | 
[Length of days. Latitude. Length af days. | Latitude, | 
| Months, D. M. © Wourks D: M. 
0 67 21 4 70 30 
2 659 48 5 84 og 
1 37 6 .o oo 


Of the Coſmical, Achronical, aud Heliacal, Riſing and Setting of the Stars. 
A ſtar is ſaid to rife or ſet coſmically, when it riſes or ſets at ſun- 
riſing; and when it riſes or ſets at ſun-ſetting, it is ſaid to riſe or ſet 
achronically. A ſtar riſes heliacally, when firſt it becomes viſible, after 
1: has been ſo near the ſun, as to be hid by che ſplendor of his rays; and. 
r is ſaid to ſet heliacally, when it is firſt immerſed, or hid by the 
an's rays, 
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The fixed ſtars, . the three ſuperior planets, Mars, Jupiter, ac 
Saturn, riſe heliacally in the morning ; but the moon riſes heliacally in 
the evening ; — the ſun is ſwifter than the ns Fn, and 
ſlower than the moon. | 


Of the $ urface of the Earth, 1 as it is compoſed of 
Land, and Water, 


The earth conſiſts naturally of two parts, land and water ; and there. 
fore it is called the terraqueous globe : each of theſe elements are ſubdi. 
vided into various forms and parts, which n. are diſtinguiſhed 
by different names. 


"IT 
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I. OF THE LAND. . 


The Land is diftinguiſked into Continents, Iſlands, Peninſulas, Iſt- 
muſſes, Promontories, Mountains, or Coaſts. 


tries, not ſeparated by the ſea; ſuch as Europe, Aſia, Africa, and Ame. 
rica; which four are the principal diviſions of the earth. 

10. An Iſland is a portion of the earth, entirely ſurrounded with 
water, ſuch as Great Britain and Ireland; alſo a ſmall part of dry land, 
Ar * midft of a rixer, is called an Mend.” 

. A Peninſula is a part of land almoſt environed with water, fave 
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Joining to Germany; alſo Africa i is properly a large peninſula, Joining 
to Aſia. 

12. An Iſthmus is a narrow neck of Iand, joining a peninſula to the 
Continent ; as the Iſthmus of Suez, which joins Africa to Afia ; ; that of 
Panama, joining North and South America, &c, 

13. A Promontory is a high part of land, ftretching out into the ſea; 
and is often called a Cape or Headland ; ſuch is the Cape of Good Hope, 
in the ſouth of Africa; the Lizard Point, &c. A Mountain is a high 
part of land, in the midft of a county, overtoping the adjacent 
parts. 


ſea, whether it be an Iſland, or a Continent ; and that part of the land, 


are the uſual diſtinctions of the land, 
II. OF WATER. 


_ Rivers. 
Ihe Ocean, or Main Sea, is a vaſt ſpreading collection of water, 


| 8 divided by lands running between; ſuch as the Atlantic, or 
Weſtern Ocean, between Europe and America; the Pacific Ocean, or 
South Sea, &c. 


9. A Continent is a large tract of land, comprehending ſeveral coun. 


| | Kip narrow neck of land adjoining it to the Continent ; ſuch as Denmark 


14. A Coaſt, or Shore, is that part of land which bonds upon the 
which is far diſtant from the ſea, is called the inland e . Theſe 


The Water i is diſtinguiſhed i into Oceans, Seas, Lakes, Gutfs, Straits, 
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Notre. Thoſe parts of the Ocean, which border upon the land, are 
alled by various names, according to thoſe of the adjacent countries; 

as the Britiſh Sea, the Iriſh Sea, the French and Spaniſh Sea, 

16. A Lake is a collection of ſtanding water, ſurrounded by land, and 
having no communication by ſea ; as the Lake of Geneya, 'the Lake of 
Aral, and the Caſpian Sea, which 1s properly a Lake. | 

17. A Gulf is a part of the ſea, almoſt encompaſſed with land, or 

that which runs up a great way into the land; as the Gulf of Venice, 
Kc. but if it he very large, it is rather called an Inland Sea; as the 

Baltic Sea, the Mediterranean Sea, the Red Sea, or the Arabian Gulf, 
Kc. And a ſmall part of the ſea, thus environed with land, is uſually 
called a Bay. If it be but a very ſmall part, or as it were, a ſmall 
arm of the ſeaz that runs but a few miles between the land, it 1s called 
a Creek or Haven, 3 | | 

18. A Strait is a narrow paſſage lying between two ſhores, whereby 
two ſeas are joined together ; as the Straits of Dover, between the 
Britiſh Channel and the German Sea ; the Straits of Gibraltar, between 
the Atlantic and the Mediterranean Sea. Theſe are all the neceflary 

terms uſed in Geography. + | 

The names of the ſeveral countries, ſeas, and all the principal 
diviſions of the earth, the reader will find expreſſed upon the terreſtrial 
globe. 3 5 
n To give a proper account of the produce of each country, the genius 
- the people, their political inſtitutions, &c. is, properly, a ſubject of 
itſelf, | | | 

| A DESCRIPTION OF 'THE GLOBES. | 

A globe is a ſpherical, or round body, whereon thoſe circles, that are 
fixed, are drawn; thoſe that are moveable, are ſupplied by the brafs 
meridian, the wooden horizon, and the quadrant of altitude. 

The appurtenances of a globe are, iſt. the axes, repreſented by a wire 
run through both poles. 2. A braſs circle, repreſenting the firſt meri- 
dian, wherein the globe turns on its axis. 3, A wooden frame, repre- 
ſenting the horizon, on which the courſe of the fun is inſcribed; and 
within which, the brazen meridian turns, by means of the notches. 4. 
The horary circle; it is fixed in the brazen meridian, in ſuch a manner, 
as to make the pole its center. 5. The quadrant of altitude; which is 
a thin braſs plate, ſcrewed to the brazen meridian, and graduated with 
90 degrees, anſwering to one-fourth part of the equator. 6. The 
ſ{emi-circle of poſition ; this is a thin narrow plate of brafs, exactly 
anſwering to one-half of the equator, containing 180 degrees. 7. The 
compaſs ; it is a round circle, like a wheel, with 32 points iſſuing from 
its center; one of which is a flower-de-luce, and points due north; it 
uſually ſtands on the pedeſtal of the horizon. 

The things above deſcribed are common to both globes ; but there 
are ſome others, which are peculiar, or proper to one ſort of globe, 
The two colours, and the circles of latitude, from the ecliptic, belong 
only to the celeſtial globe; alſo the ecliptic itſelf does properly belong 

only to this globe, though it is drawa on the terreſtrial, for the ſake of 
| . 5 | hoſe 
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thoſe that might not have the other by them. The equinoctial, on the 
celeſtial globe, is always numbered into 360 degrees, beginning at. the 
equinoctial point Y; but on the terreſtrial, it is arbitrary, where theſe 


numbers commence, according to the meridian of what place you intend 


for your firſt ; and the degrees may be counted, either quite round to 
360, or both ways, till they meet in the oppoſite part of the meridian, 

The globe is of great uſe to explain geography: is very eaſy and 
pleaſant to learners, and wiil explain a great number of problems ; ſome 
of which are che following. h 


THE USE OF THE TERRESTRIAL GLOBE. 


PROBLEM 1, To find the Iotitude and Iingitude of any given place 


upon the glibe. 


Turn the globe round its axis, till the given place lie exactly under 
the brazen meridian; then that degree upon the meridian which is directly 
over it is the latitude; likewiſe that degree upon the equator which is 
cut by the brazen meridian, is the longitude required from the firſt 


meridian upon the globe. 


ExaAurlz. What is the latitude and longitude of Mexico, Pekin in 


China, and Cape Horn ? 


Latitude, Longitude. 
Mexico . 20* N. 102? W. 
ED ͤ 207 45 3 = 111 E. 
Cape Horn 578. 80 W. 


ProB. 2. The latitude and longitude being known, to rectiß the 
| globes fit for uſe. Ss 
Raiſe the pole to the given latitude, as ſuppoſe London; then fix the 
quadrant of altitude in the zenith, and by the compaſs on the pedeſtal ſet 
the globe ſo that the brazen meridian may ſtand due north and ſouth, 
according to the needle, and then it is done. | | 


ExameLz. By the preceding problem I find the latitude of London 


to be 514 degrees north latitude ; therefore I count 514 degrees from the 


pole downwards, and turn the meridian through the notches of the horizon 
till thoſe 5 14 degrees come exactly to the uppermoſt edge of the north 
point in the horizon; and then is the meridian rectified to the latitude of 
London, | Z 3 


2. Next rectify the quadrant of altitude, by ſcrewing the edge of the 
nut that is even with the graduated edge of the thin plate, to 514 degrees 


of the brazen meridian counted from the equinoRial, which is the zenith 


of London; and thus is your globe rectiſied for the ſolution of ſuck 
gueſtions as are to be wrought thereby in that latitude, 
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Pros. 3. The latitude and longitude being given, to find the place. 
Seek for the given longitude in the equator, and bring that point to 
the meridian ; then count from the equator on the meridian, the degree of 
latitude given towards the arctic or antarctick pole, according as the 


latitude 1s northerly or ſoutherly ; and under that degree of latitude lies 
the place required, | | | 


EXAMPLE, What is the name of that place, whoſe latitude is 18 N. 
and longitude 764 W, ? Anſwer, Jamaica. | 


PROB. 4. To find the difference of latitude between any two given places. 

Bring each of the places propoſed ſucceſſively to the meridian, and 
obſerve where they interſe& it; then the number of degrees upon the 
meridian, contained between the two interſections, will be the difference 
of latitude required; or, if the places propoſed are on the ſame fide of the 
equator, having firſt found their latitudes, ſubtra& the leſſer from the 
greater; but if they are on the contrary ſides of the equator, add them 
together; and the difference in the firſt caſe, and the ſum in the latter, 

will be the difference of latitude required. | 


ExaMPLE. What is the difference of latitude between London and 
Rome ; alſo between Paris and Cape Bona ? 

The difference of latitude between London and Rome, is 90 45"; 
and between Paris and Cape Bona, is 83*, | 


PROB. 5. To find the difference of longitude between any two given 
— | places. - 
Bring each of the places ſucceſſively to the meridian, and ſee where 
the meridian cuts the equator each time ; the number of degrees contain. 
ed between thoſe two points, if it be leſs than 180 degrees, otherwiſe tho 
remainder to 360 degrees, will be the difference of longitude required. 


9 
1 


ExAMTLE. What is the difference of longitude between Rome and 
Conſtantinople? | 

By working as above, you will find the difference of longitude to be 
19* (which are reduced into miles, by multiplying the degrees by 60, 


and allowing for every minute, one mile) makes 1140 miles for their 
diſtance, | | 


Prop. 6. The day of the month being given, to fiud the ſun's place 
in the ecliptic, and his declination. 

Firſt, to find the ſun's place, look for the day of the month, given in 
the kalendar of months, upon the horizon; and againſt it, you will find 
that ſign and degree of the ecliptic, which the ſun is in. The ſun's 
place being thus found, look for the ſame in the ecliptic line, which is 
drawn upon the globe, and bring that point to the meridian; then that 
degree of the meridian, which is over the ſun's place, is the declination 
required ; which is either north or ſouth, according as the ſun 1s in the 
northern or ſouthern ſigns : thus, | F 

| un's 


a GEOGRAPHY: 
© 2 Sun's place. Deeclination. 
Deg. Min. Deg. Min. 
April 12, 1800 Y 22 19 8 42 N. 
July 20, — S 28 23 20 42 N. 


Pao. 7. To find the angle of pofition of places; or, the angle formed 
| by the meridian of one place, and a great circle paſſing through 
— 0A TT | 5 | 

Firſt, rectify the globe, for the latitude and zenith of one of the given 

Places; then bring the ſaid place to the meridian, and turn the quadrant 

of altitude about, until the fiducial edge thereof cuts the other place ; and 
the number of degrees upon the horizon, contained between the ſaid edge 
and the meridian, will be the angle of poſition ſought. 

Thus, the angle of poſition at the Lizard, between the meridian of 
the Lizard, and the great circle paſſing from thence to Barbadoes, is 69 
degrees ſouth-weſterly ; but the angle of poſition between the ſame places, 
at Barbadoes, is but 38 degrees, north-eaſterly. 


SCHOLIUM.—The angle of poſition between two places, is a different 
thing from what is meant by the bearings of places ; the bearings of two 
Places is. determined by a fort of ſpiral line, called a rhumb line, paſſing 
between them in ſuch a manner, as to make the ſame or equal angles, 
with all the meridians through which it paſſeth, But = angle of 
poſition 1s the very ſame thing with what we call the azimuth in aftro. 
nomy; both being formed by the meridian, and a great circle, paſſing 
through the zenith of a given place, and a given point, either in the 
heavens, then called the azimuth, or upon the earth, then called the 
angle of poſition, ES | 


From hence may be diſcovered the error of that geographical paradox, 
viz. if a place, A, bears from another, B, due weſt, B ſhall not bear 
from A due eaſt ; for if it be admitted, that the eaſt and weſt lines make 
the ſame angles with all the meridians through which they paſs, it will 
follow, that theſe lines are the parallels of latitude : for the path deſcribed 
in travelling from eaſt to weſt, is the continuation of the ſurface of a 
cone, whoſe ſides are the radii of the ſphere, and baſe the parallel of 
latitude of the traveller; and it is evident, that all the meridians cut the 
faid ſurface at right (and therefore at equal) angles; whence it follows, 
that the rhumbs of eaſt and weft are the parallels of latitude ; though the 
caſe may ſeem different, when we draw inclining lines (like meridians} 


upon paper, without carrying our idea any further. 


ProB, 8. To find the Antæci, Periœci, and Antipodes, to any given 

place. | . 5 

Bring the given place to the meridian, and having found its latitude, 

eount the ſame number of degrees on the meridian, from the equator to- 
| wards the contrary pole, and that will give the place of the Antœci. 

The globe being till in the fame poſition, ſet the hour index to 12 2t 


noon; then turn the globe about, till the index points to the lower 4 
| 5 t 


. 


IF hs TC .X 


the place which then lies under the meridian, having the ſame latitude 
with the given place, 1s the Pericect required. As the globe now ſtands, 
the Antipodes of the given place are under the ſame point of the meridian 


that its Antœci ſtood before, 


EXAMPLE. Required the Antceci, Periœci, and Antipodes, to London, 


whoſe latitude is 51 3o' North. 


That place which lies under the ſame meridian, and in the latitude of 
51 30' ſouth, is the Antœci. That which lies in the ſame parallel with 
London, and 180? of longitude from it, is the Periceci, and the Anti. 
podes is that place whoſe longitude from London is 180, and latitude 


Fi Zo' ſouth, 


Prog. 9« The bout of the day at one place, being given, to find the 
correſponding hour, or what o'clock it is at that time in any other place. 


The difference of time between two places, is the ſame with their 


difference of longitude ; wherefore, having found their difference of longi- 


tude, reduce it into time, by allowing one hour for every 15 degrees, 
&c. and if the place, where the hour is required, lies eaſterly from the 
place where the hour is given, add the difference of longitude, reduced 
into time, to the hour given, and the ſum will be the hour required; 
and if the place lies weſterly, ſubtra the difference of longitude, reduced 
into time, the temainder will be the hour required, Or, 


Bring the place, where the hour is given, to the meridian, and ſet the 
hour index to the given hour, then turn the globe about, until the place, 
where the hour is required comes to the meridian, and the hour index 
will point out the hour at the ſaid place. ; 


Thus, when it is noon at London, it is 


.At Rome - oF. 
Conſtantinople— 2 c P. M. 
Vera-Cruz . - - 5 30 A.M, 

Pekin, in China 7 50 P. M. 


Fro. 10 The day of the month being given, to find thoſe parts on the 
globe where the ſun wwill be wertical, or in the zenith that day. 


Having found the ſun's place in the ecliptic, bring the ſame to the 
meridian, and note the degree over it: then turning the globe round, all 


places that paſs under that degree, will have the ſug vertical that day. 


3 


* 
5 
5 
th 
BETS | 


© = 


er e POTS, en pare | 


ory ne dp — 2 
4 * A — 2 — 
1 2 


n 
2 8 
& boy 
* 9 81 


as * 7 
r f 
. >. ano" 5 ow - E4 * way 


4s od QFOGRAPHY, 


Pros. 11. 4 place being given in the torrid xone, to find thoſe tay 


days in which the ſun ſhall be vertical to the ſame. | 
Place the town in queſtion this preſent year 1800 (ſuppoſe Goa, which 


is in the 16th degree of north latitude) under the brazen meridian, and 


obſerve what degree of the ecliptic will paſs under this latitude, when the 
globe is turned about, and you will have two; the gth degree of Gemini, 


and the 17th degree of Leo; when the ſun, therefore, ſhall be in the gth 


degree of Gemini, on the zoth of May, or in the 17th degree of Leo, on 


the 10th of Auguſt, it will be perpendicular to Goa. 


Pros. 12. To find where the ſun is vertical at any given time afſigned, 


or the day of the month, and the hour, at any place, being given, te 
find in what place the ſun is vertical at that very time. | 


Having found the ſun's declination, and brought the place (ſuppoſe 
London) to the meridian, ſet the index to the given hour, and turn the 
globe about, until the index points to 12 at noon; which being done, 
that place upon the globe, which ſtands under the point of the ſun's 
declination upon the meridian, has the ſun that moment in the zenith, 


Pros. 13. The day, and hour of the day, at any one place being given, 
zo find all thoſe places upon the earth where the ſun is then riſing, ſet- 
ting, culminating {or on the meridian); alſo when it is day, night, 
twilight, dark night, and midnight ; where the twilight then begins, 
and where it ends; the height of the ſun, im any part of the 
illuminated hemiſphere, alſo his deprefſion-in the obſcure hemiſphere, 


Having found the place where the ſun is vertical at the given hour, 


rectify the globe for the latitude, and bring the ſaid place to the meridian, 


Then all thoſe places, that are in the weſtern ſemi-circle of the hori- 
zon, have the ſun riſing at that time. | | 
Thoſe in the eaſtern ſemi-circle, have it ſetting. 


To thoſe who live under the upper ſemi-circle of the meridian, it is 


12 o clock at noon, And, © 


Thoſe who live under the lower ſemi-circle of the meridian, have it at 


all thoſe places that are above the horizon, have the ſun above them, 


- 


| © ſo much as the places themſelves are diſtant from the horizon; which 


eight may be known by fixing the quadrant of altitude in the zenith, 


and laying it over any particular place. a 
In all thoſe places, that are 18 degrees below the weſtern fide of the 


horizon, the twilight begins in the morning; and in all thoſe places, 


that are 18 degrees below the eaſtern tide of the horizon, the twilight 


ends, and the total darkneſs hegins. 


The twilight is in all thoſe places, whoſe depreſſion below the horizon 


does not exceed 18 degrees. And, 
All thoſe places, that are lower than 18 degrees, have dark night. 


PROB. 14. 
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ö ProB. 14. The day of the month being given; to beau, at onewview, 
the length of day and night in all places upon the earth at that tine; 

and to explain, how the wicifſitudes of day and night are really made 
by the motion of the earth round her axes in 24 hours ; the ſun ftanding 
. | . 


The ſun always illuminates one half of the globe, or that hemiſphere 
which is next towards him, while the other remains in darkneſs; and if 
we elevate the globe, according to the ſun's place in the ecliptic. (by 
prob. 13.) it is evident, that the ſun (he being at an immenſe diſtance 
from the earth) illuminates all that hemiſphere, which is above the hori- 

20n; the wooden horizon itſelf will be the circle terminating light and 
darkneſs; and all thoſe places, that are below it, are wholly deprived of 
the ſolar light. — | | 


The globe ſtanding in this poſition, thoſe arches of the parallels of la- 
titude, which ſtand above the horizon, are the diurnal arches, or the 
length of the day in all thoſe latitudes at that time of the year, and the 
remaining part of thoſe parallels, which are below the horizon, are the 

nocturnal arches, or the length of the night in thoſe places. The length 
of the diurnal arches may be found, by counting how many hours are 
contained between the two meridians, cutting any parallel of latitude in 
the eaſtern and weſtern parts of the horizon, | 


In thoſe places that are in the weſtern ſemi-circle of the horizon, the 
fun appears riſing ; for, the ſun ſtanding ſtill in the vertex (or above the 
braſs meridian) appears eaſterly, and go degrees diſtant from all thoſe 
places that are in the weſtern ſemi-circle of the horizon; and therefore, 
in thoſe places he is then rifing.—Now, it we pitch upon any particular 
place upon the globe, and bring it to the meridian, and then bring the 
hour index to 12 at noon, and afterwards turn the globe about, until the 
aforeſaid place be brought to the weſtern fide of the horizon; the index 
will then ſhew the time of ſun- riſing at that place. Suppoſing the hour 
circle numbered the contrary way, then turning the globe gradually 
about from weſt to eaſt, and minding the hour index, we ſhall ſee the 
_ progreſs made in the day every hour, in all latitudes upon the globe, by 
the real motion of the earth round its axes; until, by their continua: 
approach to the braſs meridian (over which the ſun ftands ſtill all the 
while} they at laſt have noon-day, and the ſun appears at the higheſt; 
and then by degrees, as they move eaſterly, the ſan ſeems to decline 
weſtward, until, as the places ſucceſſively arrive in the eaftern part of the 
horizon, the ſun appears to ſet in the weſtern ; for the places that are in 
ite horizon, are go degrees diſtant from the ſun, | 
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| We may obſerve, that all places upon the earth, that differ in latitude, 
bare their days of different length (except when the ſun is in the 
equinoctial) being longer or ſhorter, in proportion to what part of the- 
3M = | # parallels 
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parallels ſtand above the horizon : thoſe that are in the ſame latitude, 
ave their days.of the ſame length : but have them commence ſooner gr 
later, according as the places differ in longitude, > 


Pros. 15. The latitude of any place, not exceeding 66% degrees, and 
the day of the month being given, to find the time of jun-rifing and 
Setting, and the length of the day and night. | 


Having reQtified the globe according to the latitude, bring the ſun's 
place to the meridian, and put the hour index to 12 at noon; then bring 
the ſun's place to the eaſtern part of the horizon, and the index will 
ſhew the time when the ſun riſes ; again, turn the globe until the ſun's 
place be brought to the weſtern ſide of the horizon, and the index will 
thew the time of ſun-ſetting. 


The hour of ſun-ſetting, doubled, gives the length of the day; al 
the hour of ſun-rifing, doubled, gives the length of the night. 

ExaneLe. Let it be required to find when the ſun riſes and ſets at 
London on the 20 of April, 1800. | | 


Rectify the globe for the latitude of London, and having found the 
ſun's place, correſponding to April the 20th, viz. © 04 degrees, bring 
o degrees to the meridian, and ſet the index to 12 at noon; then 
turn the globe about, till & og degrees be brought to the eaſtern part 
of the horizon, and you will find the index point to 44 hours, the time 
of ſun-rifing : again, bring the ſun's place to the weſtern part of the 
horizon, and the index will point to 74 hours, which is the time of ſun. 
ſetting. „ 


Pros. 16. The latitude, the ſun's place, and his altitude, being given, 
to find the hour of the day, and the ſun's azlmath from the meridian. 


Having reRificd the globe for the latitude, the zenith, and the ſun's 


place, turn the globe and the quadrant of altitude, fo that the ſun's place 
may cut the given degree of altitude; then the index will ſherv the hour, 
and the quadrant will cut the azimuth in the horizon. 


Thus, if at London, on the 1oth of Auguſt, the ſun's aliinde be 36 | 


degrees in the forenoon, the hour of the day will be 9, and the ſun's 
azimuth about 58 degrees from the ſouth part of the meridian. 


Pros. 17. The latitude. the ſun's place, and his azimuth, being given, 
to fd his altitude, and the hour. 

Rectify the globe for the latitude, the zenith, and the ſun's place; 

then put the quadrant cf altitude to the ſun's azimuth in the horizon, 


and turn the globe till the ſun's place meets the edge of the quadrant ;, 


then the ſaid edge will ſew the altitude, and the index point to the 
' hour. Thus, | 


On 
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Sn May the roth, at London, when the ſun is due eaſt, his altitude 
will be about 24 degrees, and the hour 7 in the morning; and when his 


azimuth is 60 degrees ſouth-weſterly, the altitude will be about 44k 
degrees, and the hour about 24 in the afternoon. 


PROB. 18. The latitude, the fun's altitude, and bis azimuth being 
given ; to find his place iu the ecliptic, and the hour, 

Rectify the globe for the latitude and zenith, and ſer the edge of the 
quadrant to the given azimuth, then turning the globe about, that point 
of the ecliptic, which cuts the "altitude, will be the ſun's place. Keep 
the quadrant of altitude in the ſame poſition, and having brought the 
ſun's place to the meridian, and the hour index to 12 at noon, turn the 


globe about till the ſun's place cuts the quadrant of altitude, and then the 
index will point the hour of the day. 


PROB. 19. The declination and meridian altitude of the ſun, or of any 
Har, being given, to find the latitude of the place. 

Mark the point of declination upon the meridian, according as it is 
either north or ſouth from the equator, then flide the meridian up Or 
down in the notches, till the point of declination be ſo far diſtant from 
the hor1zon, as 1s the given meridian altitude; that elevation of the pole 
will be the latitude. Thus, 

If the ſun's, or any ſtar's meridian altitude, be 50 degrees ſouth, and 
its declination 11 degrees north, the latitude will be 514 degrees north 


Pros. 20. The day and hour of a Iunar eclipſe being known, to find all 


thoſe places upon the globe, in which the ſame will be wifible. 
Find, by Prob. 12. where the ſun is vertical at the given hour, and 
bring that point to the zenith, then the eclipſe will be viſible in all 
thoſe places that are under the horizon, or if you bring the Antipodes 
to the place where the ſun is vertical into the zenith, you will have the 
places where the eclipſe will be viſible above the horizon. 


Note, Becauſe lunar eclipſes continue ſometimes for a long while 
together, they may be ſeen in more places than one hemiſphere of the 
earth ; for, by the earth's motion round its axes, during the time of the 
eclipſe, the moon will riſe in ſeveral places, after the eclipſe began. 

When an eclipſe of the ſun is central, if you bring the place where the 
ſun is vertical at that time into the zenith, ſome part of the eclipſe will 
be viſible in moſt places within the upper hemiſphere ; but, by reaſon of 
the ſhort duration of ſolar eclipſes, and the latitude which the moon has 
at that time (though but ſmall) there in no certainty in determining the 


places where thoſe eclipſes will be viſible by the globe, but recourſe muſt 
be had to calculations. 


THE USE OF THE CELESTIAL GLOBE. 


Pros. 1. To find the right aſcenſion and declination of the ſun, or 
any fixed ſtar. 

Bring the ſun's place, in the ecliptic, to the meridian, then that de- 

gree of he equator, Which is cut by the RN Wo: will be the ſun's right 


3M 2 aſcenſion , 
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1 and that degree of the meridian, which is exactly over the 


ſun's place, i is the ſun's declination. 

After the ſame manner, bring the place of any fixed ſtar to the meridian, 
and you will find its right aſcenſion in the equinoctial, and declination 
on the meridian. Thus, the right aſcenſion and declination of the ſun, 

1800, 


| Right Aſcenſion, Declination. 


| Deg. Min. Deg. Min. 
Jan. 20 — 21 29 1060 7 
1 0 JJ;  M__- © T0 
July 10 + - 0 at =" WF IS 
Nov. 177 = - 14 50 18 32 
Right Aſcenſion, Declination, 
3 Degrees, Degrees. 
Aldebaran ' = <<. - 4 . 
Syrius, or the dog-ſta - 64 164 8. 


Note. The inſenſible change in the longitude, right aſcenſion, and 
declination of the fixed ſtars, made by their low motion, parallel to the 
ecliptic, is not worth obſervation in this place. The right aſcenſion and 
declination of the ſun varies every day. 


Pao. 2. The right aſcenſion and declination 2 of any ftlar being given, 
to find the ftar upon the globe. 


Bring the given degree of right aſcenſion on the equator to the meridian, 


then look under the degree of declination on the meridian, and you will 
find the ſtar at the meridian, under the given degree of declination, 


| Thus, ſuppoſe I wanted to find Aldebaran, whoſe right aſcenſion is 
4x2, and his declination 16? N. I firſt bring 47 of the equinoctial to 


the meridian; and looking under 169 N. declination on the meridian, 1 


find Aldebaran: proceed in the ſame manner for any other ſtar. 


ProB. 3. To find the longitude and latitude of a given far. 


Having brought the ſolſtitial colour to the meridian, fix the quadrant 
of altitude over the proper pole of the ecliptic, whether it be north or 


ſouth; then turn the quadrant over the given ſtar, and the arch contained 


between the ſtar and the ecliptic, will be the latitude, and the degree 
cut on the ecliptic will be the ftar's longitude. | 

Thus you will find the latitude of ArQurus to be 31? N. and the 
longitude 200 from V, or 20 from . Alſo the latitude of Fomalhaunt, 
in the ſouthern Fiſh, 21* S. and longitude 299% degrees, or * 297 30+ 

The diſtance between two ſtars, or the number of degrees contained 
between them, may be found, by laying the quadrant of altitude over 
each of them, and counting the number of degrees intercepted, after the 


ſame manner, as we found the diſtance betw een two places on the 


| terreſtrial globe, 
PROB, 4+ 
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ProB. 4. To find the riſing and ſetting of the flars ; and the point of 
the compaſs any ſtar riſes or ſets upon in any latitude, and on any day 
of the year. 


Rectify the globe, and bring the ſun's place to the meridian, then 


turn the globe till the given ſtar comes to the eaſtern verge of the horizon, 


and the index will point to the time of riſing, and the horizon will ſhew 
the point it riſes upon. Turn it to the weſt, and the index will point 


to the time of ſetting, and the horizon will ſhew you - the point it ſets 


upon. 


Proceed thus, and you will find that Syrius in latitude 514 riſes on 
the 10th of Auguſt, and ſets on the 15th of November. 


Note. The ſtars riſe and ſet every day on the ſame point of the 
compaſs, though at contrary hours. | 


ProB. 5. To find the time, viz, how many-hours any flar continues 
above the horizon, from its riſing to its ſetting, in any latitude, 


Rectify the globe, then bring the ſtar to the eaſtern verge, and note 


the time of riſing; then turn the globe to the weſtern ſide, and tho 
number of hours that paſſed through the dial- plate, tells you the con- 


tinuance of that ſtar above the horizon. Thus, | 


I find Aldebaran, at London, on the iſt of January ' 1800, continues 
up from the time of his rifing about 7 hours and 28 minutes. 


| Pros. 6. The latitude of the place, and the day of the month being given, 


to know whers to find any ſtar, or tell the name of any ſtar, at pleaſures 


Rectify the globe for the day, and turn it till the index points to the 
given hour; then, by a quadrant, take the height of the required ſtar, 


or, for want of this (in a common way of gueſſing) obſerve well what 


part of the heavens it is in, viz. whether E. N. E. S. W. or the like; 
as alſo its height, as near as you can gueſs, This being done, ſet the 
globe in due order, for the day and hour, and you will find the ſame ftar 
on the globe; and, by applying the quadrant, you will find the exact 


point of the compaſs, and the real height the ſtar then was; which, though 
not, perhaps, near to what you gueſſed it at, yet, if it be any noted ſtar, 


you may aſſure yourſelf it was right; as there is no other ſtar of note 
near 1t about that height, and upon the ſame point, | 


ScnonuM.—The globe being rectified to the latitude of any place, 
if you turn it round its axes, all thoſe ſtars that do not go below the 
horizon, during a whole revolution of the globe, never ſet in that place; 
and thoſe that do not come above the horizon, never riſe. 


| Prog, 7+ 
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Pao. 7. To find the time of the achronical riſing and ſetting of any far. 


Bring the ſun's place, for the given day, to the weſtern fide of the 
horizon, and all thoſe ſtars that are on, or near the eaſtern ſide of the 
horizon, rife achronically ; and thoſe on the weſtern verge of the horizon, 
ſet achronically. 


Thus I find, that 1 riſes achronically in latitude 512 X® on the : 


8th of December, and ſets on — 2 1ſt of May. 


Pros, 8. T a find the alot FF and Jerting of the 4 in any 


atitude. 


Rectify the plobe for the latitude, and bring the ſun's place to the 
eaſtern fide of the horizon, for the given day; then all thoſe ſtars, cut 


by the eaſtern verge of the horizon, riſe coſmically. The globe ſtill 


remaining in the ſame poſition, look at the weſtern verge, or edge of the 
horizon ; and all thoſe ſtars cut by i it, or that are very near Its ſet on 
that day coſmically. 


Thus I find, that Syrius, EF coſmically on the 1oth of as | 


Alfo two a in Eridanus, Eſſengue in Lyra, &c. ſet coſmically. 


Again, for the coſmical ſetting. Turn the globe, till the ſtar comes 
to the weſtern ſide of the horizon, and obſerve the degree of the ecliptic; 
then cut by the eaſtern ſide of the horizon, for that will anſwer to the 
day of the en * . 


 ProB. 9. To tell the Beliacal 1 rides or ſetting of the lars, 


Rectify the globe, and bring the given ſtar to the eaſtern verge of the 
horizon; then fix the globe, and turn the quadrant to the weſtern ſide, 
till 12 degrees of the quadrant touches the ecliptic ; this done, note the 


degree of the ecliptic that is cut by 12 degrees of the quadrant, on the 


weſtern fide (for then will the real place of the ſun be depreſſed 12 degrees 
on the eaſtern ſide) and that degree, ſought in the calendar, gives the 


| Heliacal riſing. The ſame is to be obſerved with the quadrant on the 
eaſtern fide for the heliacal ſetting. Thus you will find, Arcturus riſes 


heliacally on the 8th of October, and ſets heliacally on the 2nd of 
December. | 


Prop. 10. The far 'S 8 and hour, auben he is due eaft, given; 
to find the latitude, viz. the elevation of the pole. 


Rectity the globe to the ſame latitude as the given number of degrees 
of declination, and fix the quadrant in the on I then convert the 
hours, that the ſun is due eaſt before or after ſix o ck, into degrees; 
and count the ſame number of degrees on the horizon, from the eaſt point, 

| | en 
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ſouthward, and bring the dr to that degree of the horizon ; ſo 
ſhall the degree on the quadrant, that is cut by the equator, be the 


complement of latitude ; which taken from 9o?, gives the latitude itſelf, 
or height of the pole. | 


EXAMPLE. Sailing May 31, 1 made an obſervation, that the ſun 
was due eaſt about ſeven minutes paſt ſeven in the morning, and has 
declination 20? N. I demand what latitude I was in? 


Proceed as above directed, and you will find the latitude to be 518. 
n 


bon. 11. Hoodia the ſun's azimuth at fix © Fleck, and declination ; : 
| to find the latitude. 


As many degrees as are contained in the azimuth given, fo much 
elevate the pole, and fix the quadrant in the zenith, and bring Y to 
the meridian ; this done, count on the quadrant upwards, the comple- 
ment of the ſan” s declination, to ninety, and bring that degree to the 
equator ; then the degree of the horizon, cut by the quadrant, ſhall be 
the complement of latitude, counted from the ſouth point, or elſe from 
the north, as it may happen; and the remainder to 9o, is the latitude 
required; or otherwiſe, the degrees counted from the other two cardinal 

points, either E. or W. as it may happen, will give the latitude. 


Thus, 1 find the ſun's azimuth, at 6 o'clock, to be 12 15˙7ñ and his 
declination 20“ 10“; What is the latitude ? Work as taught above, and 


you will have the anſwer 38+? complement ; that 1s, 3 latitude 
required. 


Pros. 12. The ſun's altitude E. and his declination given; to prove 
| the elevation of the pole. 


Elevate the pole to the complement of the ſun's altitude at E. and fi 
the quadrant in the zenith, and bring V to the meridian ; then num- 
ber, on the quadrant of altitude, the degree of declination ; and bring- 
ing the ſame to the equator, obſerve what degree the quadrant cuts 
the equator in; for its complement to 90“ is the e of the 
pole. - 


ExaMrLE. The ſun's declination is 20 10. N. his altitude at eaſt 
lat London) is nearly 26˙; I would know, whether the W lati- 
tude (514?) agrees with the. operation ? 


Firſt, I ſubtract 26 from 90, and there remains 64* complement of 
altitude; and I elevate the pole accordingly ; then I bring V to the 
meridian, and cauſe 20 o“ on the quadrant to cut the equator, and find 
it nearly 38 the complement of latitude required; which ſubtracted 
rom 909 gives 514 the real latitude of the place. 


Pos. 
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Pros. 13. To find the place of any planet upon the globe; and ſo, by 
that means, to find its place in the heavens. Alſo to find at what 


in the year. 


bour any planet will riſe or ſet, or be on the meridian, at any day 


You muſt firſt ſeek in an ephemerides, for the place of the planet pro. 
poſed on that day ; then mark that point of the ecliptic, either with 
chalk, or by ſticking on a little black patch ; and then, for that night, 
you may perform any problem, as before by a fixed ſtar, 


Pros. 14. To find all that ſpace 2 por the earth, aubere an eclipſe of 
| one of the ſatellites of Fupiter will be viſible, 


Having found that place upon the earth, in which the ſun is vertical 
at the time of the eclipſe, by problem 12, on the terreſtrial globe, ele. 
vate the globe according to the latitude of the ſaid place, then bring 
the place to the meridian, and ſet the hour index to 12 at noon. It 
Jupiter be in conſequence of the ſun, draw a line with black lead, or 
the like, along the eaſtern fide of the horizon ; which line will paſs 
over all thoſe places where the ſun is ſetting at the time; then count 
the difference between the right aſcenſion of the ſun and that of Jupiter, 
and turn the globe weſtward until the hour index points to this differ. 


ence, keeping the globe from turning round its axes, and elevate the 


meridian according to the declination of Jupiter. The globe being in 
this poſition, draw a line along the eaſtern fide of the horizon, the ſpace 
between this line and the line before drawn, will comprehend all thoſe 


places of the earth where Jupiter will be viſible, from the ſetting of the 


{un to the ſetting of Jupiter. 


But if Jupiter be in antecedence of the ſun (i. e: riſes before him, 
having brought the place where the ſun 1s vertical to the zenith, and 
put the hour index to 12 at noon, draw a line on the weſtern fide of the 

orizon, elevating the globe according to the declination of Jupiter, and 


turn it about eaſtwards until the index points to ſo many hours diſtant 


from noon, as is the difference of right aſcenſion of the ſun and Jupiter. 
The globe being in this poſition, draw a line along the weſtern fide of 
the horizon ; then the ſpace contained between this line and the other 


Une laft drawn, will comprehend all thoſe places upon the earth where 


the eclipſe is viſible, between the riſing of the ſun and Jupiter. 
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PART VIII. 
———— 
SECTION LXXXI. 


A LGEBRA is a ſcience which teaches, in a general manner, the 
relations and compariſons of abſtra& quantities; by means wherof, 

ſuch queſtions are reſolved whoſe ſolutions would be fought in vain from 

common arithmetic. | ; | 

There are two kinds of Algebra, Numeral, and Specious or Literal. 
Numeral Algebra is that wherein all the given quantities are repre. 
ſented by numbers, and the unknown quantity by a letter or other ſym. 
bol, as was uſed hy the ancients. | RR | 

Specious or Literal Algebra, is that wherein all the quantities as 
well known as unknown, are expreſſed by letters of the alphabet ; the 
given ones, for diſtinction ſake, being uſually denoted by the initial 
letters, a, b, c, d, &c. and the unknown or required ones by the final 
letters, 2, ao, x, y, &c. There are, likewiſe, certain ſigns and characters 
made uſe of to ſhew the relation and dependence of quantities one upon 
another, which are the foundation of this celebrated fcience. See the 
mathematical abbreviations facing page 1. 

When the reader has a. clear underſtanding of what the ſigns and 
characters uſed in algebra are intended to expreſs, it will be neceſſary 
to inform him, that when any quantity is to be taken more than once, 
the number is to be prefixed, which ſhews how many times it is to be 
taken; thus, 52 denotes that the quantity 4 is to be taken five times, 
and 3a ſtands for three times ab, or the quantity which ariſes by mul. 
tiplying 26 by 3; alſo 8/ a? +6? ſignifies that / 2-62 is to be 
taken eight times, and ſo of others. X | | | 

The numbers thus. prefixed are called coefficients, and that quantity 
which ftands without a coefficient is always underſtood to have an unit 
prefixed, or to be taken once, and no more; thus, @ is the ſame ag 
12. | 
Thoſe quantities are ſaid to be alike, that are expreſſed by the 
ſame letters under the ſame powers, or which differ only in their 
coefficient ; thus 3bc, 8 be, 10bc, are like quantities; and the ſame 


is to be underſtood of the radicals, 2\/ e and 8 Te. But un- 


| _ - - 
like quantities, are thoſe which are expreſſed by different letters, or by 
the ſame letters under different powers; thus 2 ab, 3abc, 8462, 
and 5 ba?, are all unlike, | i 

IM | | | When 
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= ALGEBRA. 
When a quantity 1s expreſſed by a ſingle letter, or by ſeveral ſingle 


letters joined together in multiplication, without any ſign between them, 


as a, 3 à or 446, it is called a fimple quantity. | 
But when theſe are connected by the ſigns E or —, as B dc, 43 
— d, dy ta E, they are called compound quantities, whereof the fim. 
ple quantities, 5, d, ab, d, dy and à 2, are called the terms or members. 
The letters by which any ſimple quantity is expreſſed may be ranged 
according to any order at pleaſure, and yet the ſignification continue 


the ſame; thus a 6 may be wrote ba, for a denotes the product of 


a by b, and ba the product of 6 by a; for it is well known, that 
when two numbers are to be multiplied together, it matters not which 
of them is made the multiplicand, nor which the multiplier; the pro- 
duct either way comes out of the ſame. In like manner it will appear, 
that abc, a cb, Bac, bca. cab, and c ba, all expreſs the ſame thing 
(as will be demonſtrated in its proper place) but it is ſometimes conve- 
nient, in long operations, to place the ſeveral letters according to the 
order which they ſtand in the alphabet. | De | 

Likewiſe the ſeveral members, or terms, of which any quantity is 
compoſed, may be diſpoſed according to any order at pleaſure, and yet 
the fignification be no ways altered thereby; thus a — 2 a b+5 a? 5 
may be wrote a ＋ 540 2ab, or —2abþ+a+5a?b, &c. for all theſe 
repreſent the ſame thing ; that is, the quantity which remains, when, 
from the ſum of a and 5 a? b, the quantity 2 @ 6 is deducted. 

When any calculation is to be made, it is done either by Addition, 
Subtraction, Multiplication, or Diviſion of quantities, which four fun. 
damental rules I ſhall now proceed to explain. . 


ADDITION. 


Addition, in Algebra, is performed by connecting the quantities | 


by their. proper ſigus, and joining into one ſum, ſuch as can be 


united; for the more ready performing of which, obſerve the following 


rules. 


RULE 1. If the quantities are alike, and have all the ſame ſigns, 
add the coefficient of thoſe terms together, and to their ſum join the. 
letters common to each term, prefixing the common ſign. 


EXAMPLES. 

VV = 
„ RR TE OT OL 18 K 

Add 4 a 34235 12 * 7 K 
> Sum 74 . 30 * ES 


In example 1, the coefficients are 4 and 3, which, added together, 
make 7; to which joining 2, the quantity, it is 73; and no fign 
being prefixed to either 3 @ or 4 2, the affirmative ſign is underſtood as 
prefixed to both; hence 7 @ or + 7 @ is the ſum required. | 


If 


If t. 
and ar 
are ad: 
which 
accord 


In e 
quant1 
examp 
76 m. 
IO 4 C 


In 
and 9 
ting tl 
ſum re 


In 
coeffic 
and by 
ſum is 

In 
reaſon 


RL 
where 
affirm: 
negati 
the ſig 
greate 
prefix 


If there are two or more quantities connected by the ſigns + or —, 
and are like two or more quantities connected by the ſigns - or —, they 
are added as in the former examples, taking due care that the quantities, 
which compoſe their ſum, are connected with their proper figns, 
according to rule 1. 


— 


a - „„ 
To 42 ＋7 73 | 21ab + 24 
Add 64 ＋ 2 6 | 3zab+3zcd 
Sumioa +96 24ab +5 A4 


In example 4, there is 4 4 + 73, to be added to 6 @ -þ 2 6; the 
quantities being diſpoſed as in the example, it follows from the former 
examples, that 6 @ being added to 4 a, makes 10 a, and 2 5 added to 
7 b makes 9 ; and as 7 & and 2 5 have both the affirmative ſign, to 
10 4 connetg b with the ſign + ; hence 10 @ + 9 5 is the ſum required. 


E. 6. To -..» . 2 ab+7v/ be 
Add - - » f 3/ab+2y/bc 
i 64 ab+gy bc 
Sum will be 114/abÞ18y bc 


In example 6, 6 , 3 Vab; 2 y/ ab, added together, make 11 Fs 
and 9 y/ be; 2 v/ be; Ty be, added together, make 18 / bc; then connec. 


ting them with the affirmative ſign +, we have 11 y ab4+18y/ bes the 
ſum required. | N | oY 


_ Wo Fo | 3 E. 8. 
To. PSE-1 <1; —I4y+4 
Add 2yb+ a LD” — Jy+24 1 
Sum 5yb+82 —1gy+3d 


In example 7, when you come to +7 2 to ＋ a, there being no 
coefficient prefixed to a, unity or 1 in ſuch caſes is always the coefficient ; 
and by what has been already taught, ＋ 7 @ being added to ＋ a, the 


ſum is ＋ 8 4, as in the example. 


In example 8, when 2 4 is added to d, the ſum is 3 d, for the ſame 
reaſon. N + 


RULE 2. When in the quantities to be added, there are like terms, 
whereof ſome are affirmative, and others negative, add together the 
affirmative terms (if there be more than one) and do the ſame by the 
negative ones; then take the difference of the two ſums (not regarding 
the ſigns) by ſubtracting the coefficient of the leſſer from that of the 
greater, and joining the letters common to each; to which difference 
prefix the ſign of tlie greater. | 
3 N 2 It 
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coefficient ſtands above or below, 


E. To | a E. 2. : g E. 3. 

. | 186 36ad 
Add—32 12 : —B8ad 

Sum 3a' | 65 282 


In example 1 , the coefficient 3, ſubtracted from 6, leaves 3, to which 
joining a, it is 3 a, and the ſign of 6, the greateſt coefficient, is; 


affirmative; therefore 3 a, or + 3 à is the ſum required. 


. „ E. 6. 
To—18e | 8ac dax 
Add 6 24e r 

Sum—1 2e —bac ax 


In example 4, the coefficient 6, ſubtracted from 18, leaves 12, to 
which joining e, it is 12 e; but the ſign of 18, the greateſt coefficient, 
being —, prefix that ſign to 12 e, then is — 12 e the ſum required, 


. 12abc—16abd+2;,acd—72bcd 
16abc+12abd+20acd—18bcd 

—1 3abc+26abd—1gacd+12bed 

__ 32abe—18abd—1oacd-16bA 


Sum 47abc+ 4ab4+20acd—62bcd 


In example 7 the coefficients 32, 16, 12, which have the affirmative 
| fign being added together, make 60, then ſubtracting 13, the coefficient 


which hath the negative ſign, leaves 47, to which joining @ bc, it is 


47 a b c: proceed thus through all the quantities as the rule directs, and 
you will find the ſum to be 47 ab c++ 4a4bdþ20acd—626cH, 
as in the example. | 


E. 8. 5a Zee be h 9 abc 


W 8 EL E 

1 e VE 67 BEE 
. © bee 
Sum c f 


In example 8, and all others, where fractional and radical quantities 
are concerned, every ſuch quantity, excluſive of its coefficient, is to be 
treated in all reſpects like a ſimple quantity expreſſed by a fingle letter. 


RULE z. When, in the quantities to be added, there are terms 


without others like to them, write them down one after the other, with 


the ſame ene and ſigns they have in the _—_ ET 


It is of no fignification whether the quantity that has the greateſt © 


itſ 
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The quantities may be ſet in any order; that is, any quantity may 

be ſet firſt, in the middle, or laſt, as it is not material how they are 
ranged, fo as they are but connected with their proper figns, 


E. 1. ; E, 2. 5 
. 0 
Add 44 3 
Sum 3a+44 ad bx 


F. 1. quantities or letters being unlike, I place down 3a and 
becauſe 44 has the ſign 4-, therefore after the 3e put +44, ſo is 34 
44 the ſum required. | | 
E. 2. Having put down a, after that put 4, and after that Tax 
ſo is a-+d+2x the ſum required. 


4. | E 4. 
To 4a—14n | aa - 
Add 3x ＋ 5 | 2—7y 
Sum 42— 14 3x52 _ aaþbbþz—73 
| To 88 ＋65—2 | | 


Add 3e—qc-2x 


Sum 8b+6y—a+ 3e—4cþ2x | 
Note, In rule 3, where the quantities are unlike, it is plain that ſuch 
quantities cannot be united into one, or otherwiſe added, than by their 
ſigns ; thus, for example, let 2 be ſuppoſed to repreſent a crown, and & a 
filling, then the ſum of à and & can be neither 2@ nor 26, that is, neither 

two crowns nor two ſhillings, but one crown ＋ one ſhilling, or a6, 

Here follows a few examples, wherein all the three foregoing rules 

are promiſcuouſly uſed. : | 


| E. 1. s | ; E. 2, : 

T0 3a—74+x —4abTm—21z , 
Add 2a-þ9d |  TI@—12mp2y 
Sum 5gap2d+z Je- -- 


E. 1. 2a added to 3a makes ga, and —74d added to gd makes 2d, 
by rule 2; and there being no quantity like z, that muſt be placed by 
itſelf, by rule 3; and connecting theſe quantities with their proper ſigns, 
we have 5a+24+z, the ſum required. 
| | 5Vax—8 aa—xx+-12\/ aa+4xx _ | 
Add (e aa XR N W 
6. -N aa C1 aa -A 
Sum 19\/ax — —+-l4VYacFlizxx 4 
E. z. The coefficients 6, 8, and 5, being added together, make 19 
then joining vax, it makes 19vax; and —7 and — 8 added to 15, 
the ſumis.0; and — 8 added to 1210, the ſum is 14; and ping 
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the ſign of the two greateſt coefficients, and Vea being joined, we have 


+14 Va, likewiſe 4+4+4=12, to which joining the quantity xx, 
and connecting the quantities with their proper ſigns, we have 19 Var 
. la an the ſum required, 
E. 4 Io — 142 ＋ 30 8 
Add — 8a—22+ 16m 
Sum 2m - 8 
; example 4. —14m added to 16m, the ſum is 2: and 22mm added 
to 30, the ſum 1s 8, and 8@ added to — 8a, the ſum is o; hence 228 
is the ſum required. 
Nate. In this example, the ſame quantities are not fet under one 
another, that the learner may ſee it is not material how they are placed, 


if the quantities are alike, for they muſt be added the ſame as if they 
ſtood one under the other. 


That this rule may be the better underſtood by the learner, I ſhall 
give one more example, wherein let us ſuppoſe @ to denote a pound 


ſterling, 6 a ſhilling, and c a penny, thus, 
E. 5. 8 
To 7a—gbþ5c=7—9g+5 
Add 3a+5b—gc= 3+5—9. 
| Sum 104—4b—4c=10—4—4 
By this example may be underſtood, why addition is changed into 
ſubtraction, when the ſigns differ, and the ſum of the greater quantity is 
prefixed to the remainder ; for in the ſum of 10/. nine ſhillings are 


wanting; therefore, if 55. are added, the defect is leſſened, and brought 


to 45.; and becauſe there are not 5 whole ſhillings, but 55.—9gg. to be 
added, the ſum 101.— 41. exceeds the truth by 9d. which are therefore 
to be ſubtracted. Now in the upper number, to which the lower is to 
be added, there are 5d. theſe may be ſubtracted, and the other 4. in the 
lower number, ſet down as wanting, or negative quantities; and this 
was the way the rule was firſt diſcovered, 


SUBTRACTION. 
Subtra#ion in algebra is performed by the following general 


RULE. Change all the ſigns of thoſe quantities which are to be 


ſubtracted, or conceive them to be changed; then add theſe quantities to 
the others, according to the ſeveral rules of addition, and you will have 
the difference or remainder required. 


. tc N. . . 25 
From 64 —85 1246 
Take 32 —26 —6ab 

Remains 3a * nb 1846 


In example 1, there is 3a, having the ſign +, to be ſubtratted, which 

being made, or ſuppoſed to be made —, then by the general rule 64 is 
to be added to — 3a, the ſum of which is 3a by rule 2 of addition, and 
hy the remainder required, „E. 4. 


| ſubt 


4 

E. 4. E. 5. E. 6. E. 7 
From 5 ac —ab —7 ad 5.xy 
Take —ac, — 5 ab + ad xy 
Remains 6 ac 4 ab —8 ad 4 xy 
Pride. 5 ac — ab — as 


8 
From the four preceding examples, it may be eaſily perceived, that 


ſubtraction in algebra is proved as in common arithmetic, by adding the 
remainder to the qnantity which is ſubtracted, 


From — 5 25 — 2 am 1442 — 55 
Take 3 Z + 4 am —3a—56 
Remains — i. 3 6 a m 


17 a oN 
If the quantities to be ſubtracted are unlike thoſe from which the 
ſubtraction is to be made, ſet down theſe with the ſame ſigns and coe- 
fficients they have in the example; after which, place the quantities to 


be ſubtracted with their coefficients, but change their ſigns. 
| E. 10. Se þ , 
From 3 ac 5x3 ＋ S8 
| bd 8 * — x 


2 


| Remains 3ac—b4 gx3I+ 8x2 —8x?+ x | 
In Example 10. having put down 3 ac, after which put — 64, the 


quantity to be ſubtracted being + bd, and 3 ac— bd is the remainder” 
required, 5 | 


MULTIPLICATION, 


In Multiplication there is one general rule tor the figns, viz. when the 
ſigns ot the factors are alike (that is, both or both—) the ſign of the 
product is ; but when the ſigns of the factors are unlike, the ſign of 
the product is—., This general rule will reſolve itſelf into four parti. 
cular caſes, which I ſhall illuſtrate ſeparately in ſimple quantities. 
Case 1. When any poſitive quantity, as ga, is multiplied by a 


_ poſitive quantity +6, the meaning is, that a is to be taken ſo many 
times as there a 


re units in 6, and the product is evidently þ times a, 
or ba, | | ; | | 
| EXAMPLES, 
Multiply ＋ 2 3a '_ + $'#w de 
S 65 7 8 * 
Product + ba 18 4 ö 


35 U 72ꝛ X d 


In example 1, having joined the letters ba, and each of them having 


the affirmative ſign, therefore, b 
required: and ſo of others. 


When —2 is multiplied by 5, 


Cast 2. 


y the rule, 5a or + 6@ is the product 


then — 2 is to be taken 


as often as there are units in 6, and the product muſt be 5 times —a, 


or —bas 


EXAMPLES. 


ALGEBRA. 


A6s 


7 ot ANTI. BY 
Multiply — 2 —22 — 34 —9 dc 
By | 6 46 a 1 


Product — 34 —.826 —7bx —27dcz 
In example 1, Caſe 2, the product of a by 6 is ba, and as the ſign 
| ef @ is —, and that of 6 is +, therefore to ba prefix the fign—, fo 
is —b a the product required. 

Case 3. As multiplication by a poſitive number implies a re- 
peated addition, ſo multiplication by a negative implies a repeated ſub. 
traction; and therefore, when @ or E is to be multiplied by — 6, it 
means only, that-- @ is to be ſubtracted as often as there are units in 6, 
and therefore the product being negative, muſt alſo be — 6a; ſee the 


following 
| EXAMPLES. | 
_ Multiply ＋ 2 3a 63e ga cd 
By —6 — 46 — 8 — 4x | 


* 


Produet — 32 —izab —48 64 36 cd 


ſubtracted as often as there are units in 5; but to ſubtract —@ is equi. 
valent to adding a ; 2 this caſe is the ſame in effect as caſe 1, 
and the product is evidently + ba, or ba. 


FO EXAMPLES. - Tip” 
ultiply — — 7 — 8 4 
8 —5 2 —9 1. 
Product 3% hand 1 54 he | 40 a * 


A compound quantity is multiplied by a ſumple one, by multiplyig 
. every term of the multiplicand by the multiplier, 


| EX AMPLES. . | 
Multiply a- — K — "REN b4-c 
By x 5 ART a — * 
Sum x ax d  omavy | nf 


If there are coefficients, or numbers prefixed to the quantity, then 
multiply the numbers as in common arithmetic, and to their products 
join the products of the quantities found by the laſt exawple, 

Multiply '3a—b+2c | 
By 85 


Product 2 166 
Multiply 24 —4ab- 34e—2be· * 2— ac. 
; By 2abe 


Product tat bc—Ba2b2ef bat bes —4ab*c2Þ6ab3e—qabc? 
If any algebraic quantities are to be multiplied by a pure number, 
this number is to be multiplicd into every one of the coefficients 0 


the 


Casz 4. When —a is to be multiplied by — 6, then — 4 is to he 


thi 


2 1 


d i 46 8 
the other quantities, in all feſpects as before, and to each particular pro- 
duct ſet or join that quantity whoſe coefficient was multiplied; 
| | EXAMPLES: - | 
Multiply 344-46 24k —66 
Product 182 ＋ E245 16x—48 c 
Compound quantities are multiplied into one another, by multiplying 
every term of the multiplicand by each term of the multiplier, ſucceſſively, 
and connecting the ſeveral products thus ariſing; with the ſigns of the 
multiplicand, if the multiplying term be affirmative, but with contrary 
ſigns, if negative. | | 
5 EXAMPLES. 


ww ** —— —— —„V —— ” 
— ne DTT = _—_ ee — 0 
— bat — — — ——— . * 

* "LA — — — — - ow» ons —_— — — po — 

— n pony 21 222 6 4 2s YE D 

— : a © * r > — . — *. A r 

8 2 * 1 n © PSY, — BY i A | IA 

- g x 2 — I * 6» 

2 2 1 — 


Multiply bees eker 8 
By - 4a-þ3x | | 42—6 | 13 


12a ＋ Sa 5 a*%Þa3b4a2?b? + ab? Ls 
gax t- 2 —aIb—a* b?—gb3—b* $4 


__—y 


Produ. 1 224 17ax+6xx | e* = Rx —b+ 
In the above example, by ſtriking out all the terms that deſtroy each 
bther, the product becomes 2. —6“. | | 
Note. If the fign of any propoſed term of the multiplier; in any caſe 
whatever, be affirmative; it is eaſy to conceive, that the required product 
will be greater than it would be if there was no ſuch term, by the pro- 
duct ot that term into the whole multiplicand; and therefore it is, that 
this product is to be added or wrote down with its proper ſigns. But 
if, on the contrary, the ſign of the term by which you multiply be nega- 
tive, then, as the required product muſt be leſs than it would be, if there 
were no ſuch term; by the product of that term into the whole multipli- 
cand, this product, it is manifeſt, ought to be ſubtracted or wrote down 
with contrary ſigns. | | 

Hence is derived the common rule, that like ſigns produce , and 


unlike figns —. 


— 


For, firſt, if the ſigns of both the quantities or terms to be multiplied 
are affirmative, it is plain, that the ſign of the product muſt likewiſe be 
affirmati ve. „„ | | | 
| Secondly, if the ſigns of both quantities are negative, that of the pro- 
duct will be affirmative, becauſe contrary to that of the multiplicand, as 
proved above. 1 
Thirdly, if the ſign of the multiplicand be affirmative, and that of the 
mulitplier negative, the ſign of the product will be negative, becauſe the 
ſame with that of the multiplicanlc. | 
Laſtly, if the ſign of the multiplicand be negative, and that of the 
multiplier affirmative, the ſign of the product will be negative, becauſe 
the ſame with that of the multiplicand. | | 
And theſe are all the caſes that can poſſibly happen with regard to the 

vatiation of ſigns, | 
30 | 1 | | Examples 


F 
Examples for the learner's exerciſe. 
Multiply a3 —3a? 8 
By - 2 —24⁰C62 
a, —3a%b + 30%*—a2 þ3 


—2a*þ +6436? —6a? b3 296% 
| +. a%b? —3a? bIÞ 3ab*—b® 


Product 50. 3 + 5ab%——b5 


Multiply -E | The t 
4 . =" EP E. 8. 
a* ＋ * Ks het 


— POP 5.— N 
r 
Produt & & +x?y* + +37 
DIVISION. 


In diviſion of algebraic quantities, the rule for the ſigns is the ſame 23 
in multiplication, viz. if the ſigns of the diviſor and dividend are alike, 
the. ſign of the quotient muſt be 4 ; but if they are unlike, the ſign of 


To we 
the quotient muſt be —. 8 
I This is a general rule for all operations in diviſion, which are only 5 
the reverſe of multiplication, and therefore will be eaſy to underſtand, dene 
when illuſtrated by examples. hos: waa 
EXAMPLES. 5 
Divide acd nnd 1 lars, 
By. -— 2 | e whole di 
— | 2 
Quotient 4 101 = 
In the firſt example, becauſe ac 1s in the dividead nd diviſor, reje& he 8” 
it, and put down d for the quotient, "IN Ns 
The truth of theſe operations in diviſion may be proved like thoſe in RD * 
arithmetic ; for the quotient and diviſor being multiplied, the product 
will be the dividend, if the work is true; thus, in the ſecond example, PL 
by multiplyihg 2 the quotient into ud the diviſor, the product is ada, 4 — 


or adm, or mad, to which muſt be prefixed the ſign —, becauſe the ſigns 
of nd and à are unlike ; hence the product with its ſign i is —mad, the 
given dividend, 


. . 8 E. 4. 2ab)2ab(1 
E. 5. 24) 6460136 E. 6. a)aa-+ab(a-+b 
_— aa 
: * S-ab 
+ ab 


8 | a = | 5 * E. 7 
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467 
E. 7. 4a—b)4aa—7Tab—2bb(a—2b 
| 4 as 
8ab—2bb 
: | | 8ab—26bb 


The truth of theſe examples are proved as in common arithmetic, 


„ a x) 50% + Fax xX (a? d-gaxþ x? 


„ x + gan” 
4a a 


ax bx? 

ax -x 

* X 
To work the above example, ſay, how often is à contained in @? ; 
the anſwer is 42, which I write down in the quotient, and multiply 
the whole diviſor ax thereby, and there ariſes a? +a?x ; which, 
ſubtracted from the two firſt terms of the dividend, leaves 4a?x; to 
this remainder I bring down-5ax?, the next term of the dividend, 
and then ſeek again how many times à is contained in 42 ; the anſwer 
b gar, Which I alſo put down in the quotient, and by it multiply the 


whole diviſor, and there ariſes 44? x4-4ax?, which ſubtracted from 442 
{-5ax2, leaves ax? to which I bring down x3, the laſt term of the divi- 


, dend, and ſeek how many times à is contained in ar, which J find to 
| be x2, which J alſo put in the quotient, and by it multiply the whole 
viſor, and then, having ſubtracted the product from ax?-+x?, I find 
4 there is nothing remains. - | 
5 | 5 | E. 9. : . & 3ax%*—x3 
* a"—2ax+-x? - ae EIO —10a* ＋ 5 - (4 —3a | 
18 1 a*—2a*%x + a3 x? | 
ne | | 
—3a*%x+ ga3x*—104a? x3 
— 3a*x+. ba3x?*-— 3a rx 
34 —7Ta3Ix3 ＋ gax* 
3a3x3®——6a2x3 + 3aa* | 
- + 2ax*—x5 A 
| . i 


E. 10. 


FM 
1 
4 
3 
& 


er 
. . r 

2 . — 

5 — —— 


— vas: 
ws — 
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Hoe fie ge. . 8 by adding if 


6a%—1 243 (the power of a, _ 
. NO | --.00 
ig pli 
124% —244" = 
a l 
3 s the 
24 — 48 
. — 
482—96 
484—96 
i:. ; X* 
4.— eh e e 1054 (1242-42 —212 
| * —-6oax? | 
parted * 
16a 20a 
—84a*x105a3 
. 2+ 1050" 
* 
It may be proper to obſerve to the learner, that the —_ will not 
always terminate without a remainder, in which cafe this method is of 
little uſe. In all ſuch caſes it will be moſt proper to expreſs the quo- 
tient in the manner of a fraction, by writing the diviſor under the 
* with a line between them, as in the following — — 
E. I. E. 2. E. 3. po 
Divide. 8my 3a 45 1 1 g * | 
B 7 2 6m 3 Oy 
Quotient 82 3445 — 
| 2 6m 6y 
- INVOLUTION, 


Lavetuticn 1 is the raifing of powers from any propoſed root, and is 
therefore performed by multiplication ; for the given quantity being 
multiplied by itſelf, will be the ſquare of that quantity, and that pro-. 
duct being multiplied by the given quantity, will be the cube of that 
quantity ; and ſo on as in common arithmetic, 


EXAMPLES. 
Required to find the cube of @ 105 2a 
a 205 
the uare of „ = aa 4aa 
3x, a : 22 


the cube of 2 = aa $044 Ja 


.., 
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In like manner, aged other fngle quantity may be raiſed to any 
required power. "KY | 
If there are two or more e quantities connected by che Rims * or — 

to be raiſed to any given power, it is ſtill performed by common multi. 8 
lication. ; 

r Two quantities, when connected by the ſign +, are commonly called 

a binomial ; and by the fign —, a reſidual, Let it be required to raiſe 

the binomial, a+b to the n Ne. 


da- 1 the ſquare, or 2d power. 


a+ 


2 $202 bbab?. 


&* 6-200" 4-62. 
a3 Y rl, the ys or 10 * 


+6 - 


2 þ303b430% 62 + ab3 
45P3 +3ab34-b+ 


a*+40%b+6a2b* +4063 4-64, the 4th power. 
Let it be — to involve, or raiſe the reſidual | a—b to the fourth 


power. 


4 
a—b 


aa—ab 


—@b + b? 


| 3 X the 2d power, 
8 : » 8 


1 


* S ab 


—þ+ 2b? —þ3 


a3—3a2 b+ 3ab%—b3, the 3d power. 


4— 


— — 


a%— 323 bþ 342 b%—ab? 


3 
a nn the 4th power. The 


has — hen EIS 


g 93 6 _ ä Fo 1 
er — *. . , l 
FEE n 

rr Or I 2 - 8 £4 I 4 

— 1 : py ? pres — 
2 7 —— 2 => OO eas en TERS „ 
— — — 
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The products may be found by making two geometrical progreſſions, 
the one beginning at the deſired power of the firſt part of the root, and 
ending at an unit; and the other beginning at an unit, and ending at the 
power of the other part of the root: to find the 6th power of a, write 
the powers. 


| $84.48 5:25 
26355423222 
Thus L 


| 166%þ36%þ5 þ6 


Then 4 Cas BC Cas Cas Labs +55, will be the terms 


in the 6th power ot a4, by multiplying the powers above by thoſe 
below; and to find their unciz or coefficients, that of. the firſt term is 
always an unit, and that of the ſecond is the exponent of the firſt; and 
of the third is the exponent of @ in the ſecond term, multiplied by the 


affixed unciæ, and divided by 2=15; and of the third is the exponent 8 


of a in the third term, multiplied by the prefixed unciz 15, and divided 
by 3, and ſo of the fourth, cc. 5 . 
5 | EXAMPLE. | 
Let it be required to complete all the terms of the aforeſaid ſeveral 
powers Viz. a*%+a5b+a*b?þa3b3 +a? b+ + ab5 +86. 
1. The index of 46, the firſt term, will be the unciz of the ſecond 
term. Thus a®+625%b. | | | 
| SNS 


2. Then half the ſecond term's index into its unciæ, VIZ. 


2 
will be the third term's unciæ. 


Thus 45-625 1 54*6* will be the three firſt terms. 


15X4 | | 
=20, the unciz of the fourth term. 


＋ hird, again —— 


7 | 8 
Then it will be 2 +6425 b--1 5a*6? 20253. 
20X3 . 


Fourth, and =15, the unciæ of the fifth term. 


Then a +64@5b+ 15a*b? ＋ 2023533 ＋--¹ 522, Kc. until all the terms 
are compleated with their reſpective unciæ's, and then they will ſtand 
thus : | | | 

a*+6a5b+154a*62 +204a%63+1542b* +6465 +865. 
If the work of the preceding example be well underſtood, it will be 


found very eaſy to raiſe any power from a binomial or reſidual root, to 
what height you pleaſe, without the trouble of a continued involution, 


or without the help of a table of powers, as propoſed by ſeveral authors. 


EXAMPLE. 


Let it be required to raiſe ab to its cube or third power, both in 
numbers and ſpecies, where a=1o, and b=2 ? | 


15, 


«+6 
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= 10+2 
ab = - = 1042 
11 p ˙ 22 
ab -b = = 204 12 
a Lz G ＋E - - - = 1004 40+4=144=Square 
4 AA ᷣͤ 5 ou © 
2a*b4-ab? = — 3 J 
7 a? bþ 2062 +43. * 804-8 I2 
33 6 - =1000+600412048=1728=Cube. 
| EVOLUTION. 


Evolution | is the extraction of roots, and therefore oppoſite to involu- 
tion, or raiſing of powers, and is performed by converſe operations, viz. . 
by t the diviſion of the indices, 


To extract the root of any ſimple quantity, conſider how many times 
the letter is repeated, or how high the power of it is; and if the given 
Power have no numbers prefixed to it, and its index can be divided by 


the index of the root required, the quotient will be the index of the root 
ſought. 


Thus the ſquare root of a®, by dividing the exponent by 2, is found 
to be a3, and the cube root * 26 is a? ; alſo the biquadratic root of 
a+yl*, will be a+ yl? ; likewiſe the cube root of xx yy|£ will be 


mY 14593. 
If the given powers have coefficients, then you muſt extract their 
reſpective roots, as in vulgar arithmetic. 
Thus the ſquare root of 8 144, is 94; 
is 364151; and ſo of others. 


If the quantity given be a fraction, its root will be extracted, by ex- 
tracting the root of each particular factor. 


; and the ſquare root of 12964 58, 


33 ab 
Thus the ſquare root of will be — and that of 81 NaN aa-ſ-xa\ 
1 ns e 16 a—al 
will be 2 5 ; and ſo of others. 
| 4X a—x 


If we cannot extract the ſquare root of both the numerator and deno- 


minator, the given quantity is a ſurd, and muſt have the fign of the root 
required prefixed to it. 


Thus, ſuppoſe it was required to extract the ſquare root of 1-2 RU 
un; the anſwer will be / - LZ un, the ſquare root required. 


In 


2 


pM, 
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In the above example there are vhees quantities, and two dif. 


ferent letters, x and & two of theſe three quantities, viz. x x and 
1 1, are pure powers of x and 2 but both theſe powers have not the 
fign-, for it is—un, therefore, I conclude, that the given quantity 
is a ard quantity, whoſe ſquare root cannot be extracted any otherwiſe 


than by prefixing the fign „/ to it as ve, which expreſſes the ſquare 


root. 
Evolution of — quantities 7s gerfetmed by. the 8 


RULE. Place the ſeveral terms, whereof the given quantity is com- 
ed, in order, according to the dimenſions of ſome letter therein, as 
ſhall be judged moſt proper; then let the root of the firſt term be found, 
and placed in the quotient, which term being ſubtracted, let the firſ 
term of the remainder be brought down, and divided by twice the firſt 


term of the quotient, or by three times its ſquare, or four times its 


cube, &c. according as the root to be extracted is a ſquare, cubic, or 
biquadratic one; &c.. and let the quantity thence ariſing be alſo wrote 


down in the quotient, and the whole raiſed to the ſecond, third, or 


fourth power, &c. according to the aforeſaid caſes, reſpectively, and 
ſubtracted from the given quantity, and if any thing remains, let 
the operation be repeated, by always dividing the firit term of the 
remainder by the ſame diviſor, found as above. 5 


EXAMPLES. 
It 1 is required to extract the ſquare root of 42m y= © 


Thus, DH, the root required. 


2x) 2xy 


3 1454. ſecond power of -. "I 


The ſquare root of compound quantities may be Gracia according 
to the common method of extracting the ſquare root in numbers. 
See the laſt example. | 
Thus, 2 9 ＋ . (xy, root as before 


Gb 
* a? —_ 4 * 1 * 4 * * 
22 


2 % 2294-5 
2 + 3* 


. 
© 4% 


2 * 


It is 3 to extract . ſquare root dt ee — 
+x37? ? 
eser. la ar Exs, root. 
e | 
a* ales“, ſecond power of a ax. 
Cs 2a?) 24² 8 ficſt term of the remainder. | 
a*—20% 3a aer, Les, ſquare of a* —ax+x?. 


8 


. | Ot 


2 


24 


dam 


| Or thus, as in common arithmetic; - 
ea Feten fe root - a before 


3gt—ax) . PATSY 
z ga- 


Fe r- L= 24x? þ2ax3 x* 
24 E! al | 


"201 ty required to extract the ſquare root of 1 
eue fell, Herte, root. 
225) 4a% 
a*%+ 44%+ 443%? 
2342) 24%? 


A Get act x" 


Or thus, as in common arithmetic, 
ere babe TA C= (af Tas, root as before: 


„ 4a a 


—_— 
24 TCA ; 24 Tue T- 
5 * 24 ＋L4ar Tx 


| It is required to extract the cube ue dd a+ 120953? ==837; 
| 4 —ba"z+ 12a3* 8x3 (a——2x; 1 by 
ga" bale ... 
| — — 


| To prove the above example, 
a—2xz — root. | 


a—2X 


» — 


a2 - 22 - 


an“ 
a 2 —4ax-þ4x*, ſquare, of fecend power. 
— 


e, * 2 


— 22 dar- — d: 


Proof 2 — 62121248 —875 8 Product. c 
Same as the given quantity; which proves the cube root to be as above. 


3P | = Required 
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Required to extract the biquadratic root of 
16x*—96x 2421699 De- | 


32x®)—g6x? y 


16K —-96 r 2 *. —2 16 5 +819 


And in the ſame manner the root may de determined i in any er caſe, 


| where it is poſſible to be done; bat after all, if there is a remainder 
the root is to be expreſſed in the manner of a ard. 


FRACTIONS. 


The reduction of fractional quantities is of uſe in 8 an ex- 
preſſion to the moſt ſimple form it is capable of. | 
To change different fractions into wr denomination,' retaining the ſane 

value. 
RULE. Multiply all the denominators into each other 5 a new 
denominator, and each numerator into all the denominators Oe its 
own, for a new numerator, 
| EXAMPLES. 


42 b "Cc 
Reduc — — and — to a common denominator. 
| b c 4 | 


a e RS 
N Thus bX bX d=bbd f Numerators. 
284 { cXbXc==bce 

a b c 


And BXcX d=bed common denominator. . — — — becomes 


31 4 
acd bbd bee 
— — — the fractions * and 0 of others. 
bed bed bed © 
When the denominators have a common diviſor, inſtead of en 
ing the terms of each fraction by the denominator of the other, you only 


multiply by that part which ariſes by dividing by the common diviſor. 
52 


ai 
E. 2. Reduce — and — to a common denominator. 
ad cd 


In 35> cndbe \ 
And abXa=aab — 
Alſo a N&c X d=acd common denominator. 


8 ab bbc ab 
So — — become — — the fractions required. ; 
ad cd acd acd 


To reduce frational quantities into their loweſt terms. 


RULE. Divide both the numerator and denominator * the 885 i 


common diviſor. 


ab SO” 2abc 
has —, by Griling by bi is —, ang — by dividing by ab, is 
| be .c abs 
2 dc Fr ; 


- alſo, a + —= = ded, : 


; „ 5 5 ; 2's 1 


I] 
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reaſon I have laid down the following 
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In ſuch b fingle fractions as theſe, the common Aviso (if there be any) 
are eaſily diſcovered, but the compound diviſors, whereby a fraction 
can be reduced to lower terms, are not ſo eaſily diſcovered, for which 


RULE. Divide the numerator by the denominator until nothing 5 


remains, when that can be done; or find their common meaſure by 
dividing the denominator by the numerator, and the numerator Bt the 


remainder, and ſo on, as in vulgar fractions. 
EXAMPLES. 


EQ c—a?d - 


Reduce n 
Thus cd—4®)a*c—a*d(42 the fraction required. 


eats of 


to its lon terms. 


a 3 —ab? 


Let it be required to reduce- 4 L245- ba to its lei terms, 
a*-2ab+b?)a3—o —edb?(a 


a3 422% b--ab? os 
Remainder e . 
a*+ ab 25 24 

Þ 2 

. ab 4-b? 


Hence it appears, that — 2223 — 2252 is the common meaſure, i 


which 4 —2a6? being divided, | 
8 . 1 
vi. ei aele ha- el 
| 4 T 28 2 


— DIS 1 


—a*b—qab* 


4 1 a-b Z : | 1 


„ 
= the new denominator. 
* 5 


—2*®4-ab numerator. . 


? l. 


Let both be multiplied with 2 3. 4, and we ſhall have 


—* 


I 
, the new numerator, and 


3 25 e 256 2a 


— 1 Or change the Gons of all the quantition 


422—2 5 


—ab 
it will be * the new fraction required, that is, 2 = 
3 | 
a TI | 


37'S 


—_— 
wi -- 


— 


; un 


Beſides theſe, there aaa reductions, which fome authors 
have treated of under the head of fractions; but as they are of Ed 


— 


uſe in the ſalution of problems, I ſhall paſs them by, SY 


* 
ADDITION AND SUBTRACTION. 


RULE. Add or ſuhtra& their numerators as occaſion requires, md 
to their ſum or difference ſubſcribe the comman denominatory as in 
yulgar fractions. i | 


| EXAMPLES IN APDI TION. 


4 
1 it care de o- cm ame cu 
| 4 
ad be adg-le 
they will be — E the ſum required, 
6 4 


4 7 ON 
AM—+ © + imo a om Firſt, theſe reduged tg a common 


| ade dre ddb ade —.— 
denominator will be + + ——= - the ſum 


446% %, bag e, 
required, of 


EXAMPLES IN CORN: 


>. bbbas * BY Sb fa bb aa 
'From —— take —. Thus, 


„„ we Ys . 
MULTIPLICATION, 
Firſt, prepare the quantities as directed in vulgat fractions, then 


multiply the numerators together for a new numerator ; F and the deno- 


minators together, for a new denominator, 


EXANTIE 


= take —« Thus, — —— the difference. 


EXAMPLES. 4. ot 4% 5 {RE 


4 5 ay 
e 


200 Jos 22 Me 
zr 1 * 


1 Rs nee : e 
. — e 


er aber bord he Looc, OY n 


DIVISION. 


One raction f is divided by another, by multiplying the 3 
of the diviſor into the numerator of the dividend, for a new numerator; 


and the numerator of the diviſor into the denominator of the dividend, 


for a new 8 EXAMPLES; — 
c a c ad 
Divide — — by —. Thus — +> by — , the quotient; 
0 £953 * 55 13 * 3 4 | 3 c 


fax Gůᷣc 35adx 


And —— => — =— , the quotient, 
| 3c A 18 6c 
635 - 5b? 18a? bx 

Alſo = ——, the quotient, 
"  2gcab?y 


tn cles Wha ad Tab, urtieds ihe rmg mnrs GE deveminatan, 


have factors common to both, the concluſion will becongs more neat. 
' firſt caſting off ſuch common factors. 


Thus, caſting away 46 5758 of the two numerators, and æ out of both 


5 . 13a 
denominators „we hag be divided by—whereof the quotient i 

OD 3 256 
and fo 1 others. 


To divide any quantity by a compound diviſor, let the divifion be 
made the common way continually, till it appear the terms in the 


tient will come out infinitely, remembering the rules of Hanging the 
figns when multiplying, ſubtracting, or dividing. 


Let it be required to divide b by 4 + c? 
b be bc? Be 


* 7 infnitcly, 
i bc 
b + — 
ED a 
be 
2 
bc 8 


Ia this example, & divided by a, the quotient is —, the product of 


3 ab be | #4 


| 3 
4 a a 
e be 1 | | 
3, leaves — —; again, if — — be divided by , the quotient will be 
a 42 4 n TM | 
be . be abe bee be 
== —, then the product of ac into — — is — — — — Ot — — 
aa aa a d F 
bc? | E | 
— —. Thus it appears how the diviſion is to be continued. 
. 5 $0 BEE £ | 
SURDS. 


Surds are ſuch numbers as cannot be exactly expreſſed in figures, and 
as they ariſc in the ſolution of algebraic queſtions, I ſhall explain to the 


young algebraiſt ſo much of them only as is neceſſary to the preſent deſign, 


* ADDITION OF SURD QUANTITIES. ' 


Casz 1. When the quantities under the radical ſighs are alike, add 
the rational quantities, or thoſe which are without the radical figns 


together, by the rules of addition, and to this join the ſurd quantities, 


and this will be the ſum required. 


If there be no rational quantities without the radical ſign, then unity, 


or 1, is always ſuppoſed to be the rational quantity, 


„ „ To /s 2 π⁹ꝗf $3 Vn 
Add yab | 7465 Way | „an 
Sum 2 / ab 3 865 * 


In example 1, there being no rational quantities, therefore unity or 1 
is the rational quantity to each, Now 1 added to 1 makes 2, to whick 
Joining the ſurd V/ ab, we have 2y/ab, the ſum required. | 


To — gmy d - 1636 V 14+x 
Add n V da- —12aby 144+x 
Sum —S$ny Ja | 4ab V 14+x 


Cask. 3. 


— into fe is —þ—=b+—, which being taken from the diyidand 


gue! 


Joir 


nu 


Casz 2. When the letters under the radical ſigns are different, place 
them down one ms the other, with the ſame ſigns they” bave in the 


queſtion, 
EXAMPLES. 
To Ve. 2 N 2 
Sus Ve e hays 
SUBTRACTION. 3 


Casz 1. When the letters . ths radical ſigns are alike, ſubtract 
the rational quantities from the rational quantities, and to the difference 
Join the ſurd quantities, which will be the remainder required, 


bs EXANPLES.. | 
From 5 4d 63 u 
Take - 3Vad ẽ 32 Vu 
Remains 2V ad 3uV us 


From 12yV d—n 
Subtract n V d—z 


Remains 1 9 Vd 


The truth of theſe operations are proved as in n, of common 
numbers. 


Cask 2. When the letters under the radical ſigns are different, ſet 


them down one after the other, but care muſt he taken to _ the * 
f of thoſe quantities that + are to be ſubtracted. | 


| EXAMPLES. 
From 22 Ven | tyVa 
Subtract yy/ rv 231 
Remains 20% e e 8 9 ab+3vb 


Iheſe operations are proved in the ſame manner as in the laſt caſe, 
by adding the — to the quantity that was ſubtracted. 


MULTIPLICATION: 


' MULTIPLICATION. | : 
Eat 1. When there fe no rations} quantities joined to the ſurd, 


D „re and o * 8 prefix the 


L r 0 
m 877 8 EXAMPLES. | en 
Multiply 4 cy *y' VTI Var 
* * 33 22 
Product ab %, N- a 


Cx. 2. If rational quantities be joined to tho ſurds, then multiply 
the rational into the rational, and the ſurd into the * and join the 


ucts together. ˖ 
* EXAMPLES. SEN 


aur % „ % i, = > 9 
_m— 42 2 


* a — n4abiſby 55 N 


. DIVISION. © 0 155 
Cask 1. When there are no rational quantities joined with tie fard | 
quantities, reject all thoſe quantities in the dividend and diviſor that are 
alike, and ſet down the mainder, to which n * radical 1 and 


aun wil be the quotient ſought. 
Re N r: 
ivide Vabæ r 9/7 4 ee 
b bo leone 
P EE 


In example 1, becauſex is in «both dividend — diviſor, * FED 


put down ab with the ſign m en, e eren 


and fo of others. : 
Divide — ä — = 
By 2 . a Vn a 
_ Quatiens JV =T „ 1 JE? 1 


[Can 2. When there are rational quantities joined ts fad, 


divide the rational quantities by the rationat quantities, and to their 
quotient join the * of the ſurds found by the laſt cle 


| EXAMPLES, 
Divide ay mr bavayn_ Jean 
By avn 2 va | * Va. 
— „vn bun 5 


The truth of theſe operations are 7 roved by multiplying. the quotient 
by the diviſor, for if that produces the diyidend, the work is true, other- 
wiſe it is erroneous. EQUATIONS- 


or 


ow 4 - hagy g 


-; 
ww .. a” 


: | EQUATIONS. 5 
vation. is, when two equal quantities, diſfereptiy .cxpreſſed, are 


| Dh _ by means of the ſign = placed between them. 
Thus 6—2==4 is an equation — the equality of the quantities 


6—2 and 4: and ga- -b is an equation, ſhewing that the quantity 
da, by x is equal to the ſum of the two quantities repteſented 
by a a 

ect are the means whereby we come at fuch concluſions as 
anſwer the conditions of a problem, wherein, from the quantities _— 
the unknown ones are determined, and this is called the reducti 
equations. 

REDUCTION OF SINGLE EQUAT IONS. 
vations are ſuch as contain only one unknown quantity, 

which yr) > ſo ordered by addition, ſubtraction, multiplication, divi- 
fion, &c. of equal quantities, that a juſt equality between the two parts 


| thereof may be ſtil x omaha and that there may reſult, at laſt, an equa- 


tion teens i the unknown quantity ſtands alone on one ſide, and all the 
known ones on the other ; the beſt manner of doing which will be ob. 


tained by the following rules. 


- RULE 1. Any term of an equation may be * to the con- 
trary ſide, if its fign be changed. 


ExAM IE 1. Thus, x+8=18, then will x=1 8-8 10. ps 

In this equation x+8==18, which by tranſpoſition becomes æ 18 

=10, by only ſubtracting the number 8 from both ſides, | 

8 BM * 19 2 107, what is the value of x? 

By tranſpoſition the above equation is changed i into this X=107—199 
therefore ro7y—19=88 the value of x. 

E. 3. Given x—to7=19, required, the value of x. 

By tranſpoſition of — 107 to the other fide of the equation, and 
geg the ſign, the equation ſtands thus, x= 19 ſy therefore 
194-107=126, the value of x. MS 

E. 4. If 20-3 x—8=60—7x, what is the wine of x2 

By tranſpoſing 7 x, we ſhall nm 


48 
or 4x=48, therefore X=—=12 the value of x. 


4 : 
* For 20--1 Iz X3—B8=60—17X7=—24 proof. 


RULE 2. If there is any quantity by which all the terms of "os 
equation are multiplied, let them all be divided by that quantity; but 


if all of them be divided by any quantity, let the common diviſor be 


caſt way. 5 
E. 1. Suppoſe ax gab, then by the rule _ alfo a re- 
5 


duced x=6 ; and by the latter part of the 83 4 reduced to c b. 


WM 


"$00 


3 
-2.-5 


* 


1. ALGEBRA. | 


\ 2. y | 9 | | : 
By multiplying both ſides by 9, we have 324—4t=72, therefore 
e's $2855 | Ol 


4x=324==72=252, conſequently X== ä 


E. 3. If 6201 16x+2x*, what is the value of K? 


By dividing by 2x we have 3x—10=8+x, and by tranſpoſition 
18 | 1 5 


3x—x=8- 10, that is 21 =18, therefore x =—=9 anſwer. 
ö 2 


RULE 3. If there are reduceable fractions, let the whole equation be 


multiplied by the product of all their denominators, or, which is the 
ſame, let the numerator of every term in the equation be multiplied by 
all the denominators, except its own, ſuppoſing ſuch terms (if any there 
be) that ſtand without a denominator, to have an unit ſubſcribed. 


Z 2 


E. 1. If 2 +— + —= 10, what is x equal to? 


V 
By multiplying the equation by 8, the product of the two denomina- 
tors 2 and 4, we have 8z ＋ 4z + 2z = 80, or 142 = 80; therefore 


2 = 80 ＋ 14 = 5,728. | 


E. 2. Letz—5 +2 = 3 =z— 7, requited the value of z ? 
This reduced will become 3z + 5z = 15 =8z — 15 =— 7, conſe. 
guently 8. = 15 z— 105, whence 7z = 105, therefore z = 105 +7 


= 15 the anſwer. 


: 


4 


RULE 4. If in your equation there is an irreduceable ſurd, wherein 
the unknown quantity enters, let all the other terms be tranſpoſed to the 


_ eontrary ſide (by rule 1) and then, if both ſides are involved to the power 


denominated by the ſurd, an equation will ariſe free from radical quan- 


tities, unleſs there happens to be more ſurds than one, in which caſe the 


operation is to be repeated. 


Thus, / x+6=10, by tranſpoſition becomes Y x=10—6=4, which, 
by ſquaring both ſides, gives x=16. 


So likewiſe / aa+xx—c=x becomes / aa Mr = Cx, which „ ſquared, 


gives a Cx cc z Cx, or aa—c==2cx, per rule 1. 
E 

. 3 V Lui, what is x? 

By tranſpoation becomes * 5 11, and V 5x=5 X 3 


I5 ; then by mr 15 to the power denominated by the ſurd, we 
have 5x=225, therefore x=2?35==45, 7 © Bra What 


We 


or 


* HAJ 


"ALGEBRA. 3 Mis 
E. 2. What i is the value of x hen by Tr NF * | 


By ſquaring both ſides, we have 12-þ-x==4+4\/x+x, and by tranſ- 
| yolition 4\/x==8, conſequently X=4+ 


E. 3. . Suppoſe y 4x +16=12, "Query: the * 
By ſquaring both ſides we have 4A 16 = 144, and 10 tranſpoſitiop 
128 
444M I 28, therefore IDES 32. 


4 * 
N If x+6=10, what is the value of x ? 


By tranſpoſition becomes \/ x=10—6==4, and * n bath ſides 
we have x=16, 


E. 5. Suppoſe Maxi boca what is the value of 0 


Then y ax 6?=d+e, and by ſquaring we mon —_— e 
d AT- 
＋ er, whence x= - — 


RULE 5. Having, by this ATI rules, cleared your equations of 
fractional and radical quantities, and ſo ordered it by tranſpoſition, that 
all the terms wherein the known quautities are found may ſtand on the 
fame ſide thereof, let the whole be divided by the coefficients, or the 
ſum of the coefficients of the higheft power of the ſaid unknown quantity, 
E. 1. If 12 y = 48, what is y equal to? 
by dividing the whole by the coefficiĩent of y, we have 7248 = 12 


” — 


E. 2. Suppoſe 5 y = 79, What is y equal to ? ? * 
To diſengage y, you mult take ay the 5, and place it W the 70 
thus y = = 15,8. 

E. 3. What is the value of y, when 5. — 16 65 3, + 123 
By FAR becomes 5 y — 3 y = 12 ＋ 16, whence y = 2 =14. 


To reduce two or more equations to a fingle one. 3 | 
RULE. Let the given quantities or equations be multiplied or dink 
ded by fuch numbers or quantities, whether known or unknown, that the 
term which invalyes the higheſt power of the unknown quantity to be 
exterminated, may be the ſame in each equation, and then, by adding or 

ſubtracting the equations, as cccaſion requires, that term ſhall vaniſh, 
and a new equation emerge, wherein the number of dimenſions (if not 
the number of unknown quantities) will be diminiſhed, 
K. 1 Given { — 13 F 
Here, by multiply ing the firſt equation by 4, and the ſecond by 5, in 
ener that the coefficients of x may be the ſame in both, we hay 5 
20x ＋ 3Z2y=424 - 5 
20x—25y= 25 | . 


1 - By 


484 ARA. 


By fubtraQting the latter from the former, we have F1=399: hence 


ee” -5R$V-- 40. 3912; 
J=—=7- f And ſo by the firſt equation — 
[IE 4 
; Fx—3y= 
E. 2. Gwen 2 l 26) 2 5 Na value of x arg 


Here, by multiplying the firſt equation by 2, and the ſecoud by g, in 
order that the coefficients of x may be the ſame in both, there _— 
lox— 6y=1806 - 85 
ox z = o 


* 


By rabtraRting f che former from the latter, we hive 31 1 0 


620 9 90460 
J=—=20. And fo by the firſt equation = Me garter 30. 


5 
. the equations cleared of fractions will be 


—_— 
91— 90 2 
2b, if from the triple of the — . latter be ſubtraQted, wekery 
198 
63+ 53=288—96, that is, 19821983 hence = — 18; and 1 
f * jet : 11 
96—2y 96—36 
- 3- | 
| | x+y=13] 
E. 4. 8 Let 4 x+2=14 } Query x, 5, and x, 


Here, by ſubtracting the firfi 1 from the ſecond, in order to 
exterminate x, we have 2—y==1, to which the third equation being added, 
„ will likewiſe be exterminated, there coming out 2z=16, or z=8; 
whence m_ =7, and-a=13—y=6, 


.  [ x+100=59-Fs JJ. _ 
E. 3. | Given q 5+100=2a5-2z Query x, y, and 2. 
| z+100=3x+37 } ; 


To the double of the firſt, let the ſecond equation be added, ſo ſhall the 


's, on the contrary fides, deſtroy each other, and we ſhall have 3009 
S Ax, or A= 300. 


Moreover, to the triple of the firſt let the third equation be added, 


whence will be had z+400=6z+3z, or 22+6y=400. 


Now, if from the double of this laſt equation. (viz. 4z4-12y=800) 


the former (viz. JF 4==300) be ſubtracted, there will come out 11572 
© 59% 


30 


63 


ALGEBRAS = 427 


r 151307 vl BOUISTICN? wi 
zoo; therefore y=——=45— and 2=-—=75 — —=75 — H 
Gong ones 4 * 10 * Vi 4 A : | 

. 63—, and X=y+z — 10055109 -— Tod=9g— > 4 

[ $1 Þ SENS "WO BOT 11 : r — 8 301 


11 


1442 2+: Queſtions producing Simple Equations. 
When a queſtion is propoſed to be ſolved algebraically, its true deſign 
and ſignification ought to be perfectly underitood, ſo that it may be 
abſtracted from all ambiguous and unneceſſary phraſes, and the conditions 
thereof exhibited in the cleareſt light poſſible, this being done, and the 
ſeveral quantities therein. concerned being denoted by proper igns, let 
the true ſenſe and meaning of the queſtion be tranſlated from the Engliſh 
into algebra, and the conditions thus expreſſed in algebraic terms will, 
if it be properly limited, give as many equations as is neceſſary to its 
ſolution ; but theſe things will be beſt underſtood by examples. 
| Queſtion 1. What two numbers are thoſe, whoſe difference is 14, and 
ſum 48 ä . 
Let 5 the leſſer number. 
Then the greater number will be v+ 14 _ 
Which by addition gives 2v++14==45 M queſtion. 
Therefore by tranſpoſition = 2v==48—14==34 2 
And © |< 9. 27 theleffer number; 
Conſequently  <- = 17+14=31 the greater number. 
Fort  - eros. 7 N 
And -- - - — 31417248 proof. | 
Pueft, 2. Four men, A, B, C, and, D built a ſhip, which coſt 521 47. 
whereof B paid twice as much as A, C paid as much as A and B, and B 
paid as much as C and B; what did each pay? 3 
Suppoſe A paid v pounds 
Then B paid 2 
1 
5 PS; eo | 
Whence the whole ſam paid is - 11v=52141. by queſti 


Therefore - . a — D217 . A's 
Conſequently << < = Ro — 5155 B's 
Es 8 3 14221. C's 
An! 5 - — - $w=2370l. D's 
_ ._  Troof Conus | 
2reft, 3. A borrowed of B as much money as A had, and ſpent 64. 
to treat him; after which, meeting with C, A borrowed of him twice as 
much money as he had left, and treated him with 12d.; laſtly, A 
borrowed of D three times as much money as he had left, and ſpent on 
him 18d, after which he had 304, left; what had he at firſt ? 
| Suppoſe he had x pence at firſt, 


| Then he borrowed x pence of B, | 
And after ſpending 64. had 2x--6 left, Then 


ALGERBA; | 


Then he borrowed < _- 4x— 12 of C, 55 
And after ſpending 124. had 6x— 30 left; 1 
Then he borrowed — 18x— 90 of P, 
And after ſpending 184. had 24— 138 left: 
But 24 38= 30 by * 
Therefore, = 24x=168 | 
„„ f ; 
And - - — = 74. the > 
24 


Que. 4. A charitable lady, relieving four poor "5" gave among 


them 6s. 8d. to the ſecond ſhe gave twice, to the third thrice, and to the 
fourth four times as much as to the firſt; what did ſhe give w each? | 


Suppoſe ſhe gave x pence to the firſt, 

; Then ſhe 2 - 2x pence to the ſecond 
3x to the third, 
And —4x* — to the fourth; 


And ſhe gave in all 10x(=6e. 8d.) 80, by the queſtion. 
Therefore x=$3=84. the ſum the firſt had. 
For 8d. ＋ 16d. ＋ 24d. - 324.=804. the proof. 


Qucſt. 6. In a lump of mixed metal, weighing 29Þ. there was 2, | 
of ſilver more than of gold, 45. of copper more than of ſilver, and 3Þ, 


of braſs more than of copper ; how many pounds were there of each ? 


Suppoſe there were x Ib of gold, 
Then there were < x+ 2 of ive: 
Ad „ :x+ 6 of copper, 
Ao 2+ 9 of braſs: 
But their ſum is q4x+17=29 F queſtion, 
Therefore by ſubtraction, 4x=29-—17=12; 
Conſequently x=1= 31. of gold, the anſwer. 


For 3+ 5+9+12=29h, Proof, 
Left. 6. Being to buy a ſuit of clothes for each of my fix ira 


J propoſe to lay out four times as much on the eldeſt as I do on the 


youngeſt, and to beſtow twelve ſhillings a a ſure leſs on each than on the 
next elder; what will each ſuit coſt? | 


Suppoſe the youngeſt's fuit coſt x ſhillings, 
Then the ſecond's will cot - a+12, 


the third's - <- - +24, 
—— "the fourth's - - - a+36, 
the fifth's - - - a+48, 
And the eldeſt's -- - - a+60, 
. ß queſtion 
Therefore - - - - - 2x=60, 


Conſequently x=5?=20:. what the youngeſt s ſuit coſt. 
For r 2+12-þ12=809, and 207 Proof. 


Deſt; To 


*4 


Inclo 
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Queſt. 7- The paving of a ſquare, at 2s. a - coſt as much as the 
OY it at 55. a yard; the fide of that ſquare js ron ? 
Let _  a=fide of the ſquare, 
Then - - 4x=yards af incloſure, 
And yards of pavement, _ 
Whence - 20x={4xX 5=)price of inclofing, 
And « - 2xx=(xxX 2=)price of paving : 
But 2ax=zox by the queſtion, 
On OO. J diviſion, the Anſwer 
And - - a=io N . x 
For 10X4X5=100X 2=200, Proof. 


Duel. 8. A general diſpoſing his army into a ſquare battle, finds he 
| has 284 men more than a perfect ſquare, but increaſing the fide by onę 
man, he will want 25 ; how many had he? 
Let - - <- x ſide of the firſt ſquare, 
Then - - - ax+2584=army, 


And x+1Xx+1—25=army, 


Hence n 
1 308; 
DAT ae x 2 


ä 154 
| ca be had (154X1 i 544-284=) 24000 men, the An 


Que ft. '£ A perſon being aſked how old he was, anſwered, that the 
ES 


product of 6 of the years he had lived, being mY 5 of the ſame, 
— be his age; what was it? | 


Suppoſe his 5 was x years, 


2 5s 
Then — rr per queſtion. 
20 8 | | 
N Ix 
That is ( — x, 
20 & 8 "4X8. 


But by multiplication xw=32x, 
„by diviſion Xx==32, his a 


| Queſt. 10. A man dying, left his wife in a pregnant ſtate ordering by 
will, that if the child proved a daughter, then his wife ſhould have 3 
and the child 4 + of his eſtate, but if it was a ſon, then he ſhould have 3 
and the mother thereof; now it happened that the mother was delivered 
of a ſon and daughter; how muſt the eſtate (AY was 6300/. * divided 
among them? 
Suppoſe the daughter's ſhare was X . 
Then the mother's would be 2x, 
And the ſons - - 


41 
the ſon's ſhare is to the mother's 4 
rep then. the mother's to the daughter's } = = $0.4: 
But the whole eſtate 6 300==7x per queſtion. 
| 6300 | 
/ oo =, the daughter's ſhare. 


— 


' QUADRATIC. 


— 
3 e 3 
* — n FS x ET IE = 2 . — 2 7 
= 1 1 — . 3 —_ n Say er * 4. = — —_ 
* TY 2 — 2 r 7 hn — 2 r 2 — 1 — — ay - EYE 
5 — — IN — Ra 
—— , — — — r 
r . * #5 ir 2 at 8 oP 
a og er Ih 8 r D 8 _ - 
— r y . : 
»- © 1M So EO. 


3 _ 
QUADRATIC EQUATIONS. 
TA kmple quadratic equation is that which involves the ſquare of the FE 
unknown quantity only. 
An adfected quadratic equation is that wa involves the ſquare of 


' 
] 
the unknown quantity, together with the ha that W * l. ; 
plying it by ſome known quantity. 4 


Of * equations there are three forms, vize 


I. x*bax=b | | Mu f 
2. x%*—ax = 4 
. k -a s 4 
To find the value of x in each of theſe equations, able the files: | 
ing rules: 
ig Tranſpoſe all the terms that involve the unknown quantity to y 
one ſide of the equation, and the known terms to the other fide, and let 
them be ranged according to their dimenſions. 
2. When the ſquare of the unknown quantity has any coefficient pre. 
fixed to it, let all the reſt of the terms be divided by that coefficient. 
| 3- Add the ſquare of half the coefficient of the ſecond term to both 
ſides of the equation, and that fide which involves the unknown quan- 
tity will then be a complete ſquare. 
4. Extract from both ſides of the E and | the val of the 
unknown quantity will be determined. = „ | 
EXAMPLE 1. Suppoſe x*-+-4x=1 40, what is the "AE of er Bia, x3 P 
4*+4=140+4=144, by er the 1 Then Je -4x74 
=vV 144 by evolution, . . 
. S 4 2-210. . 
E. 2. Suppoſe 1 1 is — value ek N 
Firſt, x*—6x=80—8=-72, by tranſpoſition, _ | E 
Then x*—6x+9=72-+9=8 ; by completing the ſquares g 
And x—3=V $1=g by . * hes | 
>< 9 . — +, 2 * Circ 
as 


133 Suppoſe CK 4 is — to r 11 
Firſt, E grin - e 
hen x by dividing - > 2 801 1:0 


And x?+4x-+-4=49 by completing. the ſquare, | . 5 , 
Whence a4-2=V 49=7 by FATS * . | | 


Conſequently 55 ET „ 


E. 4. Suppoſe 3z*—3x+6=54, Query a 
Here x?—x4 2 21g by dividing by 3, 
And x?*-—x=13—2 by PGA 285 
Allor?--x+1=—15--2--3=47 by completing Fl dee, 
And a1 e by extracting the root, 


pe - 


1 


Aue ians 


- > 


Queſtions for 18 iſe, AUG 


| Queſt. ! What + two numbers are thoſe, whoſe difference i is » 8, product 
240 ; 

Let v = the refler ds, : e = 

Then will + +8=the greater, e A 3. 64 

And 40 by the queſtion, 

Whence v* +84 16=240+16= 22 56 by completing the ſquare 

Alſo þ-4=y 250=16 by extracting the root, 

.. v=16—4=12 the leſſer number _ 

And vp3=20 the greater. | 


Que ff. 2. It is required to Gride 100 into two ſuch parts, "that if 
they be mak together, the product ſhall be 2100, 
Let the renter part above po 
Then will 8 greateſt part, 
And go—v=the leſſer. 
. $obvX50—v, or 2500—v? 100 by the queſtion, 
Whence 42 =400, and v=y 400=20' by evolution, | 
„ 50+ v=70 the greater part, 
And 50-—w=30 the leſſer part, C | 
| For 70 302100 proof, | 


Queſt. 3. What number i is that, whoſe din part ned in ou 


| part will be 2x? 
Let v= the given number, | 
VP | e 


n by the queſtion, 

3 : 
© © 7 252 * conſequently v=36 W nber required, 

36 | : 


36 
r 12 +9 = 21 proof. 


Queſt. 4 PR Sold a piece of 4 for 241. and gained as much per cem. 
as the cloth caſt me; what was the price of the cloth? 13 
Let v = pounds the cloth colt, 35 
Then 24 — v == the whole guns 
But 100: : wv : 24 — per — ES 
Or v 21008 ==2400—100 | => — 9 
That is, EIO = 240, : 
3 v?2+-160v+ 2500= -24004-2500=4900 by completing the 
quare. 
And v + 50 = 4/4900 4900 = 76 by evolution, | 
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| oe RR $A 

A Landed Man tw Daughters Lad, they bath « Were very Ni, 
He gave to each. a piece of land, one rouud, the other Hare; 
At txventy ſhillings an acre juſt, each piece its value had, 
The ſoullings that encompaſs d it, for it exattly paid: 
If *croſs a ſhilling be an inch as it is very near, 
Which had the greater fortune Ge, who bad he reund or nen 7 


® 


The learned Youth who this explains, _ 
#hall have the wwealthief for his pains. 


. for the ieee. piece. 


VB Put the ſide of the ſquare in inches, 
- Then 4x=the LN and x? the areas : 
x2 X 70 | | 
Then F” queſt. =4x (627 _— =the ſquare inches 3 in an acre. 
; 6272640 | ; 
6272640 | 
Hence Xx=———=12 54528 OR SY 


5 | 
125472815 Rn, $73840502784=2 50995,6 acres in the ſquare piece. | 
6272640 
Which at 20 ſhillings an acre amounts to ers 12s. od, the 
"_—_ of ſhe who had the ſquare. | ES 


| Solution for the reant!' RG 


Let x=the diameter, then 3,1416 the peremiter, and 14705 544? ths 
area 


| : 5785 X20 _ 
ass # queſt. — 2371416 
EE 0273040. © | 
19706125,8240 8 „ 
Therefore * = — | =1254528 inches x 
. 15,708 
And 5 17584 %, 78541236094 3 308 56,36 
12950943 308 86,5 536 
inches, 2197061, 258 acres in the round piece, 
6272640 | 


which at 20 ſhillings, es: 5. 2d. the portion of ſhe 
who had the round. | 
Ee 4s; a6 


The value of the ſquare * is, 2 509005 120 
The value of the round piece is, - 19 7061 She 2 


In ſavour of ſhe who had the ſquare, 


———— 


$3844 | 6 10 10 


Burk, b. 


. v 
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Peſt, 6. Succeſs to the perſons, who think and take pains, _ 


More for good of mankind, than lacre or gain; 
"ff th* fill not their purſes, yet honor they'll get, 
Men in ages to come will remain ix their debt. 4, 25 
Then why ſhould the vulgar ſound learning deſpiſe, - © 
By learning were taught to be happy ard wiſe . 
Had F.... fon of Lichfield, neer rambPd in thuught; 
A God made of matter, be ne er had found out, © 
And how ſuch a God, could more matter create, 
. To more than myſelf, may appear intricate'; 
In deep obiruſe learning, ſo far he has gone, 
He has almoſt found aut th' phiſoſopber*s flone. 
How this may go down, with the biſhop, of Clayne, 
A great virtuoſo ; I caunot drvine, . 
T hat matter or body, did ever exiſt, | 
He flatly denzes, and believes it a jeſt, 
And boldly maintain, it's no other efſe, - , _ 
Typen what he is pleaſ*d, for to call it percipe. 
Some people may think, ſuch à tale appears odd, 


* 


But if it be true, where is Will J. ns God,. 
7 learn d biſhop Burnet, coudemns his creator, 
And ſays, he's ut wiſely diſpoſ d of his matter; 5 
And thinks that if he had the architect been, 
A world more commodions, we ſoon ſhould have ſeen®, © 15 
A learned divine, called Triſtram Shandy, © ee ee 
Has auritten good books, for“ read on a Sunday; 
By theſe with th affiftance of Prieſtley and Hume, 
5 'A ſoort way te Heaven, is found I perſume. 5 
| Kiel ſays, that the earth on its axis turns round, © } Xe 


— 
- — 


And W—hurſft, clock-maker, bas been under ground, 
To ſee if the wheels it moves by, could be found. 1 
#He there had diſcower' d, how i/lands avere made —— © 
And ftratas of different matter are laid: 
How mountains were rais'd by the heat of a fire, HEN 
| And had it been hotter, they'd riſeu much higher. © 
He grants, by projection, earth moves tonnd the ſun, - 5 
55 But ſays not, wwhy round on its axis dies run; PS 4 HA 
1 humbly beg leave, I a thing may propoſe, 
» Which he, or ſome other, I hape will diſcloſe. 
8 let the earth be as round as a glabe, and ſuppoſe, 
Its diameter in miles as the margin here ſhows; do, 
M bat time muſt it take, juſt once round to revolve, © . 
On its axis ye ftilful be pleas'd i reſolve, 
Iis force centrifugal, at th' equinox line, 
To attration as one t five ſcore mayn*t decline; 
415, in the latitudet, here ſet below, _ 
T he proportion they bear to each other pray ſhixw. 
Aud in the ſame latitude, pleaſe to diſcloſe, 
. bat five ſeore pounds weight, by ſuch whirling awould loſe- 


* See Detham's Phyſico-Theologv, page 47, f Latitude 53 degiegs3 $0 minutes. 
3R 2 Let 


Let d 42504009 fett the ſuppoſed. diameter of the earth, and 5=16 
Fr: then by Art. 1189 of Mains Inftitutions we have V = 
+53 feet the velocity N ſecond, when the centrifugal force is 5s part 
of gravity ; and by uniform motion 2614,58 : 1” :; 133530566,4 feet 
the earth's circumference ;: 51071 ſecords = 14h. 11' 11“ the time of 


=2614 


one revolution: now as the ceatrifugal force is to gravity as 1 to 100, 


and the ſame force being every where as the diſtance from the earth's 
axis; it follows that 99 pounds under the equinoctial will be 99, 4028 
in latitude 53* 20', and under the pole 100 pounds. * > 


Burft 7. From the Welch C rofs ite Bermingham, two men they ſet outs 


Refalving to travel the whole world about; 
The one, he went eafterly fleering his way, 
T he. other went north, as ſome people do ſay ; 
The firft travel d 7 2 miles every day, 
The other 11% but now, I pray, 
| How many times round the world muſt they go, 
"And bew mary miles“ will each travel alſo, 
And how many days muſt they be to obtain, 
To meet at the Croſs aforejeid again? 


Put 59*55,=4, IIb, + for the circumfe ence of the earth 


==21600 miles, x and y (which muſt be whole numbers) for the re. 


ſpective number of times that each man muſt travel round the earth 
before they meet at the ſame point from which they ſet out; then 72 
=the miles travelled by the firſt man, y = thoſe travelled by the 


| | re ry | * 
ſecond man. Hence — or — = the common time of both their tra- 
P ” ; a 3 : 


DD FOR rx By VG : 
velling .. — , or — = , that is, b»= @y, in numbers 
> IS . 


6512184 = 10233432 x, conſequently y * 32 10237432; 6512184 


I r in its loweſt terms, whoſe numerator ſhews the num. 
ber of times travelled round the earth by the firſt man, and the deno- 
minator thoſe of the ſetond man. | Ent 


' Qweſt, 8. A ball deſcending by the force of gravity from the top 
of a tower, was obſerved to fall half the way in the laſt ſecond of time; 
required the tower's height, and the whole time of deſcent ? | 
Let: = the whole time of deſcent, ſo will *' — 1 = the time of 
deſcent through the firſt half of the tower's height, and therefore {the 
ſpaces deſcribed being always as the ſquares of the times) we have 7 7 : 


t—#|2 222% 1, whence? f— 2 +1 =&7 7, from which = 2 


©? 


V2 = 3, 414, and the tower height = 187,48 feet. 


Reckoning 260 degrees, each Co Engliſ miles, according to vulgar computation. 
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BOOK-KEEPING, 
PART: Foot 6 ; 15 499 
SECTION LXXXII. 385+ M9 
BOOK-KEEPING, BY SINGLE ENTRY. _ 
N book-keeping by ſingle entry, two books are indiſpenſibly.necef. 
ſary, viz. Day Book and Ledger; the forms of which may be ſuf. 
ſiciently known by inſpection. | 
In the Day Book every perſon is written down Debtor to the things 
he receive, from you on truſt, and Creditor by thoſe which you receive 
from him. — In the margin of the Day Book are written the pages where 
the accounts ſtand in the Ledger. Tnſtead of theſe marginal figures, 
ſome make only a daſh with the pen, to ſhew that the account has been 
poſted, that is, entered in the ledger ; but it is better to uſe the figures, 
for they ſhew not only that the account hes been poſted, but likewiſe 
where to find it in the Ledger, withoat looking into the alphabet, I 
have entered in the Day Book what is received, as well as what is 
delirered, which is very neceſſary in teaching; for the learner ought to 
make out his Ledger from his Day Bock. | „ 
There are ſeveral other books kept by moſt merchants, as the Caſh 
Book; the Book of Houſe Expences, the Invoice Book, the Bill Book, 
c. &c. | : | | 
| Directions for the Reader. 3 
Your books being ruled in the proper form, copy into your Day Book 
one month's accounts ; then calculate them upon your late, to find if 
they be rightly caſt up. Next, rule your flate in the form of the Led. 
ger, and upon it poſt the accounts that were copied in the Day Bopk, 
with their dates ones obſerving to put on the Debtor fide of each 
perſon's account, thoſe accounts to which he is Nebtor in the Day Book, 
and on the Creditor fide, thoſe by which he is Creditor, and if any 
accounts confiſt but of one article, you are to expres it particularly 
with its money. in the columns; but if of ſeveral, write 7 or by ſun. 
dries, placing the ſum of the amounts of all the articles in the columns. 
After the accounts are properly placed, tranſcribe them into your Ledger, 
leaving a proper ſpace under each perſon's name, to receive more 
accounts. | | | 
| Then under the proper letters in the alphabet, enter thoſe names with 
the pages where they ſtand in the Ledger i and laſtly, write the Ledger» 
pages to the ſeveral accounts in the Day Book, 5 : 
Do the ſame with the next month's accounts, and ſo on till the whole 
be finiſhed : You muſt not enter any perſon's name down again, whictr 
has been entered before, till the ſpace firſt aſſigned to it ſhall be filled 
with articles, and then the account muſt be transferred to a new place ; 
and at the end of the old Ledger, draw out a halancæ account; placing 


| f 9 8 
your, Debts on one fide and your Credits on the other. THE 
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THE DAY DOR: Wh; 


| 8 6 HOG January I, 1800, My Se 8 Tz 
z | Mr. 70 Holland, of York, Dr. : 73 Is. . 
To — of ſine broad cloth, at 185. 64. 5 6 of 6 
— 20 ſoperſine ditto, - 195. 84 ee JON 4 
3 | 26 X 0 
1 ' George Birch, 275 of” doch, Dr. | 
_ jTo 6 gallons palm _—_ at 8, 8 per gal. „„ e 
— 9 port, red #9 | - - - | 2j11 0 
221 elaret, — 9 " 5 351 9 
| — : "2 : 8 . | 9 of 9 
1 2 Sarah Moore, Dr. L174 
To 2. green tea, at 18s, od. 8 116 © 
E congou, „ — — - - 1 309 
| = a hap of ſugar, 5 © per ftone - - 00 2 6 | 
ump of 8 2 _ at 10d. rr pound oj16| 8 | 
. Þ — — ̃ — 301811 
2 Sir Toſeph ET Dr, ; | 
fro a filyer punch bowl, weight 2 3%. at 5s. 10d. per on. 14] o 
119 tankard, weight 100z. 10dwes, —6 0 5 3] 20 0 
8 E Bi 4 — | | — — hai 9 7 q 
I Sir Fohn Mo, c 1733 
To a ream of fine poſt paper ES ce. as + T4400 
—27 —— 19 
«1. Mr. Fohn Summers, 1 F 
To 6 cyphering books, at 1s, 2d. each * o 710 
T 3 dogen of copy books, 2 4 per —_—_ ey 0 
— 4 quires of foals cap, o 9 Pr. _ 9 3 © 
1388 25 of thin poſt S o| of 8 
; * | | February: * 3 — 5 oh — ö 0117 8 
1 | Mr. * Archer, b, | | 
To a ledger, ruled - 8 - 1] of © 
— 5 hundred quils, at 2s. per hundred - - - oſioſ o 
| 4 Fame of thick poſt, at 11. 25. 4d. per ream - [49 4 
E 8 reams of fool's cap - 1 1 © - „ 
— ——— tt 14 7] 4 
1 Mr. William Grove, Bp. £4 
To 4 gallons of rum, at 125. od. per gallon - | 2] $1 0 
— 2 gallons of brandy, 8 0 „ . 
rr 3 gallons Engliſh ging 4 6 3 — 0113 5 
ä 2:7] 6 


rs RS HR 
pax BOOK. 


February zo. 
William Warner, Ey. Dr. 
To 10 xz. of nutmegs, at 15, 24. per oz. 
— _ 4 pounds coffee, — 4 o per 18. 
— 5 almonds, — I 2 —— 4s 
— 8 iin, 8 ß 


"ih 


+0 0 6 


: 


55 Jobs Mate Cr. 
By caſh received of him in full. : 
March 22. 


Q 


To $ gallons ſherry, at "A 44. per gallon 


— 12 ———rheniſh, - 6 6 
— 8 Liſbon, —- 4 2 = 
April 24. 


2 


N _ 1 : 6 88 

7 : * 2 r r _— _ er oeey "_ 
2 — — a: * * & —Y k — ry 
« . ci ” " 
— 4 pO OLE «+ * — os > — ned * 

* n 
n a E 2 
— — my . 5 - " a> m=_ — 2 1 

2 Mg > F a = 2 


George Birch, E/q. of Bath, Dr. 


Ly 


— 


Mrs. Sarab Moore, Cr. 
By caſh received of her in full, 


4 
. Re yt ogy Rn. 
* — - — — 

pens 
223 * x « 


fy 


May 3. 
Mr. Jobn Holland, of York, 


— 


— 8 ditto drugget, — f 
— ſerge, — — 2 6 


* 


— 


— 


To 25 yards of yard-wide cloth, at 55, 2d. per © yard. 
| 8 


ſhalloon, — 18 — 


14.— 
Mr. John Flint, NVottingbam, 
5 — ſilk ditto —16 4 


12 pair worſtead ſtockings, at 45. 2d. per pair 


16 — thread ditto 5 © 


ö — 


| 1.18 


pw June 4. . 
Mr. Tames Davies, Dr. 


4 - 


rye, —- 1 8 2 —— 
20 . 


fro 8 quarters of wheat, at 21. 85. od. per quarter 


oats, — © 10 9 


— — . Ä— 
Sir Foſeph Johnſon, Cr. 
| By : a bank note, received of his ſervant, - 


8 1 1 


| Mrs. Sarah * Dr. 
To 6 pounds of hard ſoap, at 61d. per 10. 
— 4 ſoft ditto, - 6 _ + * 
fel = «4 
— 4 dozen of candles, 6 « - 
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be 155 1 June 27. © | | : 
x | | Mrs. Sarah Moore, Cr. | * I. IA. 
By en revived in fall 512 — — 1114 
© - Jo — 7 | 
2 Mr. Johr Summers, « a c. — 
{By caſh received i in full — 078 
v2 28. 3 1 
3 Vr. James Davies, Dr. 5 T i- 
To 12 buſhels of peas, at 25. 6d. per buen | iſioſ @ 
> e 
— 10 ——-„ malt, En - S 
4 Angel 1. ee 
1 | William Warner, Ki. Di. + 1Þ | 
To 9 graſs of bottles, at 1/. 13s. od. per r gopla - 1417 
1 ſmall ditto, © 12 © 8 I 4 
* Kenn... © 1 4 © — o| 5 
e Wage 7+ * * — b | 
1 Mr. Anthony Pra Cr. 14 
IBy a note upon Mr. Jon ſqm, for — - 10] of © 
j— caſh in full v7, 80 vo Ip o 4 7] 4 
- — . — 4 7] 4 
14 Mr. Charles Ph, of OY . oo 
To 241b. of cochineal, at 1/. 2s. 6d. per N. | - ' RJ] 
— opium 898 0 — 1490 
(— 12 roſe pink O © 10 — oſtoſ o 
| A | _— — — 
| — September 4. - — 8.4 0 
"a1 | 'M r. 7b Summers, een Dok [ 
To 12 ſchoolmatter's guides, at 2s. 2d. each - 1 6] © 
18 3 dozen copy books, 2 6 per dozen | 10 7 * 
— ream fool's cap, | | 1] © 
— — — — EE 
. Mr. Jobn Flint, Cr. | 
By a bank note for — | c 0 
2 Mr. John Summers, Dr. — | 
To 6 dozen of Dyche's ſpelling book's at 105. per dozen | ; o| © 
— October 2. — wa 
3 Mr. Samnel Taylor, the” | . 
fro 20. of flax, at 15, per 45. 1 
oy 55 1 
2 | it. 2 Jchrhn, of Great Ee Dr. * 
| To 47 cut. _ at 188. per ewes 44 1} © 
8 21. — | 
: c Mrs. Phebe Young, Cr. | | 
87 Go yards of Lriſn clo: h. at 25, Gd. per yard | 71104 © 
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da 


__—— 


By caſh in full 


October 27. 
T4 George Bien, E/q. W 
An ace — ts * 
Mr. Samuel 7 Dr. 
[To $46, of flax, at 1s, od, per 46. Se. 
— 10 „ „ 
— — November 13. 
5 Mr. John Holland, Cr. 
By a bill for - 1 +> Tag 


N 


1 


22 


Ie, — 
Mr. James — Cr. 


'M 7. an 8 Dr. 


— 26. 


— 


To 2 u knives and forks, at 12s, per dozen 
— a ſet of china 2 a - 8 


— a inahogany ten boare 6 


M r. Thomas Green, Cr. 


By 39 ells of holland, at 5s. 2d. per ell 


28.— 


By caſh 1n full 


Sir Foſeph Fobuſon Ce: 


Cr. 


To 4 ons of coals, at 75. 6d. per ton 


By caſh in full 


10. ws 


December 1. 
Mr. Jobn r Kune, 
By e. caſh | in full f 
* 3. 8 — 
Mr. Anthony archer Dr. 
To a caſk of rum - 5 2 
1 3 135 EP 
William Warner, was Cr. 
75 caſh in full 5 F 
8. 
Mr. Fohn E Hunter, of F rieſely, ; 


Mr. W es Grove, E. 5 


— 2 = — 


— 


1 


* 


9 8 
4 


Mr. Carlin Br. 
To a tun of oil, containing 236 eilen, at 25, 64. 


* = 4 


| 


ivy caſh in full 


+3 3 


1 — 


Mr. 75. 22 *. 45 


* 
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| December 18. — 4] F 
2 Mrs. Hill, Dr. £8.14. 
To a take of ſugar, wt. 26/6, at 124, per 16. | 1] 60 0 
| 23. 0 | 
3 Mr. Jobn Yaung, Dr. 
To 4 cwt. 2 gre. chedle, at 32s. per wr. - — 7] 4| @ 
1 Ho Mrs. Hill, Cr. | | 
By caſh BCE ET Tee 1] 6]. 6 
LSD CER: 
Tie Alphabet. 
3 =” 5 
Mr. Anth. Archer 1 George Birch, Eſq. 1jMr.Carleſs - - 
Mr. James Davies 3 | Mr, John Flint - 3 
G H C 
Mr. William Grove 2 Mr. . Holland Bir Joſeph Johnſon 2 
Mr. John Grove IIMrs. Hill - - 2 Mr. Charles Jones 1 
Mr. Thomas Green 3 = - Mr. John Johnſon 2 
2 4 4 . M . 
Mrs. Sarah Moore 1 
1 Sir John Moſley - 1 
N 5 WEE 'P 15 
1 * ET is ©: OE - 5 
IAMr. John Summers 2 
1 T FFF 
Mr. Samuel Taylor 3 | Wm. Warner, Eſq. 2 
 - FEW. _ 
Mrs. Phebe Young : 
Mr. John Young 2 
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© LO ORR 
BOOK-KEEPING BY DOUBLE ENTRY, 
| * ACCORDING 20 | | | 
Ic ITALIAN METHOD. 
. 1 method = firſt invented in Italy, for which Ws it 15 


called the Italian Method; and it is ſaid to be by Double Entry, 
becauſe every article is twice entered in the Ledger. | | 


The Books generally uſed in this way of keeping accounts, are 


three, viz. the Waſte Book, the Journal, and Ledger, of all which I 
| ſhall give a ſhort account. | 


1. OF THE WASTE BOOK. 


The Waſte Book contains a complete memorial of every tranſaRion 


in buſineſs, recorded promiſcuouſly as they happen with repect to 
time. | | | | 
This book opens with an inventory of the perſon's money, effects, 


and debts, which at his firſt ſetting out in trade, are to be gathered 


from the particulars that make up his real eſtate, 
2. OF THE JOURNAL, 


The Journal-agrees with the Waſte Book in the form or manner of 
ruling, dating, and order or ſucceſſion of accounts, according to their 


dates; and differs from it by having the Debtors and Creditors of all 


accounts ſpecified, N 
On the right hand mirgins of each folio, or page, of the Journal and 


Waſte Book, are ruled three columns for pounds, ſhillings, and pence; 
and on the left hand margins, a column to receive the figures expreſſing 


the folios, or pages, where the ſame accounts are entered in the ſucceed- 
ing book ; viz. in the Waſte Book margin are ſet the correſponding 
Journal pages, and in the Journal margin, the Ledger pages, 


3. OF THE LEDGER. 


The Ledger is a large volume, containing all the tranſactions of a 
man's affairs, in ſuch order, that thoſe belonging to every different 
ſubject, lie together in one place, making ſo many diſtinft accounts.— 


In this book, all the accounts diſperſed in tie Journal, are drawn out 


and tituled at the top Debtor and Creditor. 


To form each accouut, two pages are required, oppoſite to each 
other; that on the left hand ſerving for Debtor, the other for Creditor j 
by which means, at any time, the merchant may be ſatisfied how. any 
particular account ſtands : And for the more readily finding any parti- 
ular accoant, the Ledger has always an alphabet prefixed to it: 2 
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right hand margin of each page is ruled into three columns for money, 
and one for the figures expreſſing the folio's where the ſame articles 
ſtand, on the other folio of ſome other accounts; and on the left hand 
n. is formed a column, for the dates of the articles. 


In any entry, to know what to make Debtor, aid what C reditor, 
obſerve, the following RULES. © 


1. What money, goods, and wares you have in poſſeſſion, or are 
owing to you, make each particular account Debtor to. Stock, and 
Stock Creditor by each account, 

2. What you owe to any perſon, make Stock Debtor for ſo much to 
the rn and the ſame perion Creditor by Stock. 

. What money is owing to you, make the perſon owing Debtor, 
a Stock Creditor, 


Tu buying aud ſelling GOODS. 


1. To enter goods bought in, for ready money, make the goods 
bought Dr. and caſh Cr. 


2. To enter goods bought upon truſt, make the goods Dr. and the 
ſeller Cr. 

3. To enter goods bought for part ready money and part truſt, 
make the goods Dr. and the ſeller Cr. 

4. Toenter goods ſold for ready money, make the caſh Did and 
the goods Creditor. 


5. To enter goods fold upon truſt, make the buyer Debtor, and be 


5 goods Creditor, the ſame when ſeveral Payments are to be made ta you, 
mentioning in the journal the ſeveral times of payment. 


6. To enter goods ſold for part ready money and part truft, make the 
buyer Debtor for the whole, and the goods Creditor ; then make the 


calh recel ed Debtor, and the buyer Debtor, for what remains and | 


BARTERING. 


When you gire one ſort of goods ſor another ſort of Ster dhe, 
make the goods received Debtor, and thoſe you part with Creditor. - 

When you give one ſort of goods for ſeveral other ſorts of onal 
Weh make each particular ſort of goods received Debtor for its reſpec- 
tire value, and the goods delivered by ſundry accounts Creditor for the 


8 . | 
*- BORROWING. AND LENDING. 8 - - 


1. Make caſh Creditor tor, what you lend, and the perſon ilat ber- 


rows Debtor. 


2. What money you borrow, make alle * ind the perſon len 


ing Cred:tor. 
BELLS. 


1. When you draw bills of exchange upon your factor, and receive 


the contents, Debtor caſh, and Creditor the factor's account 1 
Vhen 


a 


Su 6. 
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2. When your factor draws bills of exchange ou for goods 
by him abroad, and you pay the 2 the drawer 

Debror and caſh Creditor: | 

3. When bills of exchange are drawn by one of my factors on another, 

and I receive the contents at uſance, I Debtor the n man, and 

. the factor drawing. 


PROFIT AND LOSS, 


1. What money you gain, win, or receive. gratis, make caſh Debtor 
to profit and loſs, and profit and loſs Creditor by its value. 

2. What money or goods you give away, loſe, or is ſpoiled, &e. is 

Creditor, and profit and loſs is debtor for its value. 


FOREIGN TR ADE. 


When goods are ſent to your factor abroad, make the voyage 
Daboce and the goods Creditor. 

2. When you have advice that your factor has received the goods; 
then he becomes Debtor to the voyage, and the voyage Creditor. If 
he gains by felling the goods, he becomes Debtor to profit and loſs, on 
— of the gain 

If he returns the goods he is Creditor, and the goods are Debtor. 


| HOUSE EXPENCES. 


| When you pay ſervants wages; houſe expences, &c. make profit and 
loſs CO and'caſh Creditor for its value. 


ERRORS. 


If you 13 entered any ching in your r under a wrong title; or 
falſe, you need not blot it out, but make this mark (X) in t margin 
againſt it, and write on the contrary fide error per contra, with the 
ſum againſt it, and the ſame mark in che margin; and the account will be 
right. 


Directions for the learner. 


* ruled your books — to the forms of che following 

ſpecimens, copy 70 your waſte book the firſt month's tranſactions 
as they ſtand in the following waſte books, omitting the left hand 
marginal figures, Which are to Fre inſerted according 10 the following 
directions. 
Enter theſe articles one by one in the Journal, according to the journal 
form, and when any article is entered in the journal, turn to the ſame 
article in the waſte book; and directly a ine it, in the margin, write- 
the number of the folio wheredt ſtands if the journal, 
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BOOK. KEEPING BY. DOUBLE EN mv. 
THE WASTE BOOK. 


— A... 


4 


* 


3 


Birmingham, January 6, 1800 
wi inventory of the money, goods, and debts dite to or by 


— 6 pieces of broad cloth, at 251 ros per piece 153 0 0 
— Thomas Rigby owes me on demand 


| 10 10 © 

J as ſelleaus, my” 
To Jab Fletcher on bond 0” 161 os O 
To Samuel Turner, on account ü 0 


wry 1, 18009, ——— 


on, tor which 1 paid ready money „ 

| 3 
Bought of Richard Perks 4 hogſheads of © cyder, at 21 55 
per hogſhead 

F Ws paid 3 in ready money - - 51 os o 
& remains due = — 4004 


Bough of Samuel Tonks 2 \ tarde of tobacco, at 101 6s 
er hogſhead, to pay in three months | 


me —_— T_T 
I have in-ready money | 1007 os od . 
— 10 bags of hops, each 1c at 31 per bag a |: 
— + pipes of wine, at 201 55 per pipe 810 


Werde ＋ John Jackſon half a ton of cheeſe, at 201 ol. 5, per 


374 


10 


* 1 


7. 
Sold to John wheeler 4 bags of hops, at 1 105 1 98 bag. 


for which I received ready money 


* * 


10. > 

old to Samuel pines, 2 pipes 4 winks at 25/ per pipe 
received in part 301 os oc 
remains dye on | demand 20 0 O 


9 


] 


ö 


mac: 


16. 


18 


Sold John Jackſon a piece of broad cloth, at 1 28/ 10s to be 
de paid: an one month 


ö 


a tun « cheeſe at the ſame value | 
22s: 1 


Lent Abraham Taylor the ſum of 57 to be ad on demand 
| 26, — 


[oma a bill on Thomas Rigby, to be paid at fight 
28. 


19. 
3 4 hogſheads of cyder, at 37 per hoglhcad, for half] 


1 Righy pad the bill when I drew on him 


10 


20 It: 


j 


Of 


A *; 


; © 
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2 


3T 3 


F 3 
5 I ; * I IAE 
2 john Fletcher has 1 bill on me, NN at — o of © 
— February 5. b þ*} 
s Paid the bill to John Fletcher I EY 5 of 0 
2 Borrowed 5 James Steventon the ſam of 1 ten pounds \ m -9 ol. 0 
| 92 a 4 
4 2 John Fletcher a quarter's intereſt, ihe at Chriſtmas! lens = 44 0 
10.— "i ++ 
| + [hls day dined with the Honorable B. C. Eſq. and 9 — | 
his ſervants Fo - — : {>| 55 © 
11. i — 3 
2 Woh to-day at Quadrille | Ts Se __ 
* 13. . — — , 
1.3 expences laſt month n e 5 2 
++ b PF: 
2 [Paid my bookkeeper a quarter's ſalary, and other erpence Bl of © 
i 1 
2 Shipped 2 cau? of Glouceſter chert in the Diligence, John 
Lowe, maſter, cor * to William nee at the — 
Hague - wc; wok. 
3 the 8 valued at - wy E o | 
1 N and cuſtom - e Ky” 
4 | | 
| | —| 20 
— 20.ä— Ii | Ft 
2 Received advice that my factor has received che cheeſe e Pal { 1 | 
Il at the Hague, os - - | {-1-4 | 
. ſold for „ i ao 0 CT] 6. 105 od 9215-4 
135 f charges 8 00 180% 
| {being deduced makes _— — 5% 
— — — — 5 1 g 
2 Neelved from my factor, William Cartwright, at the H. | | 
a cheſt of ſugar, weight net 3 cw? 2 grs-valued at 4 81 5 | | 
paid 25 and cuſtom here RA 2 55 © 5 
| 2 „ — —— ** e 1 : 
YL Received a legacy left me by my uncle Bien dae 7h iſo 0 
i — —27.— r | — 413 
2 Paid church and poor „Acad + Þ ol | 6 
33 e r 


ROOK-KEEPING BV DOUBLE ENTRY, 
IE JOURNAL. 


Birmingham, January 1, 1800. 


"Sundries : Dro i to Stack 5 


. 
— 
. 


4.374 19 J- 


aſh in ready money - 100 © 
Hops, for 10 bags, at 31. beg - - 30 0 
| Wine, for 4 pipes, at 20. 5s. per pipe 8121 8 
Broad cloth, for 6 pieces, at 151. 10s. N 153 © 
Frhomas Rigby, — note on demand Io 10 © 
| 
| Stock Dr. 8 - ” . 
To John Fletcher, on bond - . | 
To Samuel Turner, on account - - 1 
8 42 1800. — - 
Chebin cheeſe Dr. to oy” „„ 
For half a tun - < ES oe 10 
| 3. 2 7 2 : 
| Cyder Dr. to Sundry accounts 85 „ Io 
To caſh paid — 1 0 
ITo Richard Perks, remains — at 1 month 4 © © 9 
Tobacco Dr. to "a" 75515 - 8 20 12 4 


{For two hogſheads, at 101. 6s, per hhd. — in 3 months} 20 
| — 
Cafe Dr. to Hops „ - 18 © © | 
— for 4 bags, at 4/. 108. per bag — — 18 
— — 10. — — - | 
| Sundry accounts Dr: to Vine - 50 © 0 
|Caſh et in part for 2 pipes = 30 © © 
Samuel Tonks, for the reſt on demand - 20 © 0 
1 9 N | 39 
1 
— 16. 
. 7 Dr. ta broad cloth, for 1 piece e en 28 10 „0 
To be paid in one month -<. - oh 28 
Cheeſe Dr. to Cyder : 9585 12 0 0 
For 4 hogſheads; received in barter balf a tun of Glouceſter 
Cheeſe, of the ſame value - | 12 
— 22. — — 
Abraham Taylar Dr. to Cas - 1 8 0 
* pay on demand - - - 5 5 
| | 26. a 
| ; . receibe Dr. to 8 Rig 
For one amyn on him, to be * at fight - « | 


LO 


Paid tq church and pr 


1 January 28. E 5.14. 
CB DF. to TA elk, 
[Received the bill of Thomas. Rigby ...... 0 
0 30. 3 FE 
| Fob f letcher, Dr. to. o bills 2 5 
＋ Fo one to be paid at ſighnt - 1c} Of ©. 
— February . — 
q 4 - Bills pcyable Dr. 0 cb 4. o 0 © 1 
paid John Fletcher the bill ieee 

— = — 2 ; 

Caſh Dr. to Janes nn for -  40-& $3 | 
| Borrowed of him < - - 10] © o 
| | Profit and boſs Dr. * cas 41 8 Þ: 
Paid John Fletcher a quarter's intereſt 7 - | of 4 © 
{ 10. — 8 a 
: Profit and 12 Dr. ta caſh | 6 © 
For 55, given to B. C Eg. ſervants — - 10] 5} © 
1- . 11. _ * | — 
Cab Dr. to 2 * We. - 2.320 

Won at quadrille — 2j 2] © 
ö Profit and boſs Dr. to 5 1885 
For one month's houſe expences 1 415}Q 

I 4 | 
| Profit and 75% Dr. to caſh 2 I 
7 1 {For a quarter”s ſalary and other expences « 150 © 
f * 16. —_ , : 

LV ayage re the Hague Dr. to ſuudry accounts 2 0 
To cheeſe, 2cævt᷑ ſhipped on On valued at „ 
Paid fright and cuſtom = « 0-16.00 - | 
i Wo * 2] 0 

d * 20. e te TE | 
| Willem Cartwright, Dr. to — accounts 811 6 
To a voyage ts the Hague 3 * 0 
I To profit and loſs 81 888 by ſelling the goods 296 
- — — $i] 6 
_ — 23. — — 
Sugar Dr. to fundry accounts F. 
To William Cartwright, for one cheſt received 8 | 
] weight 3c 227. valued at - . 
To caſh paid freight and culling. — 1 | 
— —m—_ 5 11 5 
_ 25. 5 | 
4 2 Dr. #9 Ep” and tofs = 00 | 
For a legacy left me by my uncle - 5 [oe 
SID W 27. _ 
5 Profit and 27 Dr. to cas 9 


nee 


OY TTT — 


3 * 


8e —BOOK-KEEPING BY DOUBLE ENTRY. 


IHE LEDGER, 1800. 
Inder or Alphabet. 


A 3 | C 
Broad cloth Sib 0 <4 
{Bills receivable - 2[Theeſe 2 
{Bills payable... - 2jCyder - - <= 2 
F [Balance - Cartwright, William 2 
4 D 4 0 T 
Fletcher, John — 1 
— & — ſ _ H — — | — 7 — — 
** = - 's - 1]Jackſon, John 2 
e a j LE. "EE here 
| | 1 
! 
—— W 7 " NN TY Oe, N — 
| . ſperks, Richard 2 
KY ed 3 Profit and Loſs - 3 
1 3 IR | 
b * „ 
J - -- TRigby, Thomas neee x1 
| e Steventon, James = 3 
3 en ne CO a $3 
TW 35 4 + | 
Tonks, Samuel! 2 Voyage to the Hague 3 Wine 
: Tobacco — = - 2 | | . : : 
Taylor, Abraham. 2 3 8 
r x OY r 


Ja 
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1) e mon "De. TI 
Jan. 1 To —— accounts as per en > I | 15] of © 
Caſh 1 Dr. | | | 
Jan. 1 $0 £6: - - Ki 1 hoc of © 
7 [To hops 5 4 ri:48-J- 
10 To wine ä - 1 | 30 o| © 
28 To bills receivable < 2] 50 
Feb. 7 jTo James Steventon . 3 10 of 0 
11 To profit and loſs | - 3} 2] 2} o 
25 To profit and loſs 2 3] 5] o 
1 1701 2} © 
| o 
| 
1800 | Hops Dr. 

Jan. 1 To ſtock 10 bags, at 31 per bag 31 | 3o| of © 
To pong and loſs gained 3 | 60 0 
| , 36| ol © 

Wine Dr. 4 | | 

Jan, 1 [To ftock 4 pipes, at 207 55 per * 81 oo 
To profit and loſs 8 ED 3910 0 

| Broad cloth : Dr. 

Jan. 1 To ſtock 6 pieces, at 251 1080 per piece 153 of © 

Lo profit ad loſs gained ' 3 J oſ o 
| | 22 * 
ö | ; 156] 0 0 
Thomas Righy D.. 
Jan. To ſtock per note on demand - 110100 © 
; 
5 N —— 0 | 
. 2 Fletcher | wy OE 
Jan. 30 [To bills payable for one amen on me payahſe at 
bs ſight - 2 | 10} 0 © 
To Dee remains due to me 3] too 
Wis ; — — — | 10 01 @ 


21 adn 2 2 5 . 
5 r — * » * * 


ä 


| Jan. 2. 


514” 


— BY HounrE ENTRY: 


1)18600 5 
Jan. 1. 


10 
13 
14 
16 


Jan, 10. By ſundry accounts as per journal 


| 


1 By cheeſe paid ſor one ton 


By cath for 10 bags, at 41. per bag 


[7 


Per contra © Cr. 
Zy bill recei vable for one drawn on *. to be 
paid at ſight — — — 
By balance remains due on demand — 
Per contra f Cr. 


Due on bond 


Per contra © i ne 


_ — 


Per contra 


By cyder — 

2057 Abraham Taylor 

By bilis payable 
y profit and loſs. 

By profit and loſs. 

By ditro ditto 

By ditto ditto 

By voyage to the * 

cuſtom 
By freight and cuſtom 
By profit and loſs 


By balance remaining in hand 


— 


itte, 


= 
$3 
— 
E 


2 UWUuOuww ed d 


freight 


bun 


[+49 


By _ accounts as per journal | 3 


Per contra ty. 
By balance A in * 6 > bags at 30. per 
„ bag 

3 


- 
At een 


— 


ö Per contra 


Cr. 


— 


By caſh received in part for 2 pipes /. 30 0 © 
Samuel Tonks, remains due on ' þz0 + 


demand 


—— 


4 


— —— 


By 8. remains 2 pipes 


the OT 


bo Ber contra. CT. 


8y John Jackſon one piece, A paid in one 
month 
mg balance remains 5 pieces 


HY! 


We * — 


| 


Sees 


— 
2 


bo 
o 


Geldes 


we 


— 
822.2 
80 


00000909400 


VL 
* 
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2]1800 | Samuel Tanks, PF | 
Jan. 10 To wine on demand — — 42 20 0 j 
> To balance due to him —— ah 3 2 N 210 

| os 6 | 

— "T3 | 

N „„ 
Jan. 1 To caſh paid for half a ton of Glonceliet 1 to] | 6 0 


19 To eyder bartered 4 hogſheads, at 31. per bhd.| 
for half a ton of Cheſhire cheeſs, at the: ſame | 
value 2 | 12] © 


0 
To + and loſs grined _ — 33d j& - | 
E 


— —— — — 22] 4 


| Cyder 2 : | „ | | i 
To ſundry accounts as per journal  — 15 
Jan. 3. To caſh paid in part for 4 hogſheads C. 5 oo 1, 
. Richard Perks, remains due 4 0 of 2 | 
- 7. 9}. oþ © 
o profit 5 loſs gained > 3|.3} 6 
RS — — inns mn — 1124 © o | 
ke, Richard Perks, "Dx; 
fan. 3. To balance remains due to him — 431 AO 
| { = Fag 3 | _— 8 „ 
IS 3 Dr. $*-} | f 
Jan. 5. To Samuel Tonks 2 wie, to be paid in 34 
: months, a at 101. 65. oe hhd — 2 | 2oj12] © 
| | 1 . 1 
TY Johr Fackſon | 1 
Jan. 16. To broad cloth for one piece, to be paid i in one 3 
| Fe, 8 ö 7 le | he 4 £ | 
Jan. 22. To caſh 57. lent him to be paid on demand : 1} 500 
| | ö | wen BY LD 
| Fe | . Bills receivable 8 Dr. N | | 
of Jan. 26,}To Thomas Rigby, for one drawn on him, to |} 5 
6 1 be paid at fight | = +: 17 go 
[i Bills payable Dr. 1 
feb, [To caſh: paid John Fletcher, his bill drawn Of 
5 „ me pay able at fight EEE. 4 Te 
: Willem Cartwright, | Fe Dr. 
i Feb. 20. To ſundry accounts as per journal — 
3 Io a voyage to the Hague — I.3 2 003 
| 1 profit and loſs gained by 3 the 2 9 6] 3 
goods — - £116 


2 


wal - = LOOK.KEEPING BY DOUBLE ENTRY. 
2) t800 7 i Per contra TY Cr. 1 
Jan. By ſtock due on account | 
| 5jBy tobacco 2 . at 2 Gs per . hogſhead 
b | 
: Per contr "=" ON 
Jan. 190 By a 8 to the Hague, ſhipped ort board 
2 cf of Cheſhire cheeſe 
[By balance remains 2 cuz of Glouceſter 
By balance remains 8 cz of Cheſhire L, 
Per contra wn Ur, + 
Feb. 16 By Cheſhire theeſe half a ton received 3 in barter 
| for 4 hhds. at 37 per hd. 
| | | 1 Q | 
N I = 
| | Per cantra Cr. 
Jan.  5{By cyder remains due at 3 months, in oy for |} 
„„ hogſheads | 7 3 1 
\ 1 * contra | „„ 
Jan. 5 By balance remains 2 ble, at 101 65 * hhd. 
| cs 
|: Por contra . 1 | 
8y balance remains due to me „ 
Per contra 3 : |; . 
' [By balance remains due to me 8 
Per contra 8 
Jan. 28985 caſh received the bill „5 
| h | j . 0 p | ; | i 
: 1 Per contra _= . 
Jan. 30 By John Fletcher, for one bil drawn be 0 be | 
paid at fight = 5 
E Per contra 5 „ | | 
Feb. 23 By ſugar received 1 cheſt, net weizht 3 2grs | 
valued at' - - {43.0 
By balance remains due to me 8 


- 
n 


8 


8 
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28 


1014 


42 


10 
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BOOK-KEEPING BY DOUBLE ENTRY. 


|; — 1 * 4 * „ 10 * - . - , * * 12 ' * 
2) 1800| Profit a 1005 5 „ Dr. 6 tl, . . la. 
Feb. To caſh paid John Fletcher | — {Þ1{ of 4Þo. 
: 100 Lo caſh given to B. C. Eſq. fervants — 1 of 5|o 
13jTo caſh for one month's houſhold expences [2] 4150 
14 To caſh for a quarter's ſalary to my book-keeper| 
I and other expences — | Fx Fig} ofo 
27 To caſt paid to church and poor — 124 of 2} 6 
To flock gained by trade — — 1110/0 
| 5 2 
1 | 5 | 31 9 6 
1 Fames Stewvertorn : Dr. : | | 1 
: [i © balance remains due on demand — 3 | 10j cf'o 
Voyage to the Hague © Dr. | | 
Feb. 16 To ſundry accounts as per journal  — [3 32 o 
WY | 
; ; = : : 
: Sagar : f Dr, } ; 
Feb. 23.jTo ſundry accounts as per journal — 2 
To William Cartwright for one cheſt, receiveqy þ |. | 
net weight 3-. 29 6. valued at — 3 4X89 
To caſh paid freight and cuſtom | — I 1 5 
EE 5 | 1 1 gie 
BALANCE, 
1800 { Balance? 7; . "25 + Fol.] L. 7. d. 
Io caſh remaining in my hands — 141117776 
To hops, 6 bags remains, at 31. per bag 1] 18} of © 
Co wine, remains 2 pipes, at 20/, 55. per pipe 7 40100 © 


To broad cloth, remains 5 pieces, at 254, 10s. 


per piece — — — 1 1270 
To Thomas Rigby, remains due on demand | 1 | FI 
}To Glouceſter cheeſe, remains 10 ct. at zo/ gs.) | | 
ton | — — 2 | 100 2 


To Cheſhire cheeſe, remains S cwt. at 24. per| | 


ton — — — 29120 © 
To tobacco, remains 2 hhds. at 101. 6s. per hhd. ' 20112] © 
{To John Jackſon, remains due to me — | | 2 | 28|10| © 
To Abraham Taylor, remains due to me 2 |. 5| of © 
To William Cartwright, remains due tome 2 1| 3] 6 
To ſugar, remains in my hands — 3 511 6 
2 ö 


30 2 


R 0 30 


——z:ů — 2 — 


3)r8oof 
Feb, 11. 


1800. 


Per contra 5 Cr. Fel. 12 A | 
By caſh won at quadrille — — 11 2] 24 0 
20 By William Cartwright _ 3] 2 gf 6 
25 By profit and loſs for a legacy left ft by my e 15 oO 
[By hops gained — | — 11 6 o o 
By wine —_ — — — 11 gd 0 
By broad cloth — — — IIa 
By cheeſe | — — — 2 | of 2 
By cyder „ hs 2] 3 
1 2 — — 31} 3 
A | 2 
7. By caſh borrowed — — „ 
| Per contra = DF; + 4 
By William — rignns who has received the 4 
goods — — 16 
— 1 
Per contra Cr. | 
23]By balance remains one cheſt, net weight z3cwt.| 
| 2418 valued with charges — $3]: han 6 
j | 
| 
Per contra "EM Cr. Fol. C. 77. 
By John Fletcher, remains due to him — I 6] of © 
BY Samuel Tonks, remains due to him — [2 } 2jizjo 
=o] BY Richard Perks, remains due to him — 2 41 oo 
| [By James Steventon, remains due to him — | 3 |-10| of © 
IBy Wanke, for my neat me n 
Re 5 
| : 
| 
| ELL 
, ; ; * 
| | 
* „ 
4 £1 pd mn mo Cure on I 138919 o 
18 D 3 25 «Od W = 


BOOK KEE ING BY DOUBLE ENTRY. 


2. 


oO o 


wi oO —  wWTw (aA _. 


1 90 


3 9 * * —— 
. 


ment of C. D. late of 
full of a legacy bequeathed to me, in and by the laſt will and teſtament 


5 1 817 1 95 
Forms of Acquittances, Notes, Bills of Exchange,'&e. 
' ACQUITTANCES UPON RECEIPT OF MONEY. 


A general Recerpt, 


ECEIVED March 12, 1800, of Mr, John smith, the ſum of 
thirty pounds, in full of all demands, 


7.3 0 0 ol a Ja 


As Acquittanee, proper t to be given by a ſervant, KA Ts he receives money” 


for the uſe of his maſter, 
RECEIVED March 21, 1800, of Mr. Thomas Bu nine pounds, 


| | fix x gy for the uſe of my maſter, Daniel Young, on account, 


——— 


48 6 * | | | By me, : A.B. 


| A Receipt or Acquittance for Rent paid. 
RECEIVED Nov. 16, 1800, of Mr, John Simpſon, twenty pounds, 


for a quarter's rent, due at Michaelmas laſt. 


. 20 oO. o By me, | B. C. 


An Acquittance far Debt, received of a third band. | 
' RECEIVED the iſt day of March, 1800, of Mr. A. C. by the 
hands of Mr. G. D. the ſum of eight pounds, ten ſhillings, . in full, for 
certain goods, &c. bought by the ſaid A. C. of me, in full of all 
demands. | 


— 8 | 5 By me, | 5 
A Receipt for Tons due on Blad. 


RECEIVED this, &c, of Mr, A. B. the ſum of ten 8 in full 
for one year's intereſt of 2008, due to me at Chriſtmas. la, on bond, 
from the ſaid A. B, | | 2 | 


Tag 0 o | ET "By me, S 
An Acguittan ce for a Legacy. . 
' RECEIVED this, &c, of A. B. executor of the laſt will al teſta. 


oy deceaſed, the ſum of fifty pounds, in 


of the ſaid C. D. in full of all 2 


„„ 5 way „ 
£50 | | 175 A Receipt 


518 FORMSOF ACQUITTANCES, NOTES, BILLS, Kc. 
A Receipt for V: ritings entruſted i in a Perſon's Hands. 


| RECEIVED this, &c, of A. B. of ——, &c. two ſeveral deeds or 
conveyances, one thereof being a leaſe, and the other a releaſe, made 


between „Kc. for which ſeveral deeds or writings, I hereby coed 


miſe to be accountable, and to re. deliver the ſame to the faid A. B. o 


demand. 
Wirneſs, Hugh W, hatley, | - 
PROMISSORY NOTES. | 
The form of one payable on Demand. 
I promiſe to pay to A. B. or order, the ſum of thirty pounds, on 


demand, for value received. Witneſs my hand this firit day of March, 


1800. 
L, 30 © © | B. CG 
Note. All promiſſory notes, bills of * TS, or drafts, being ne- 
1 or transferable, for the payment of twenty ſhillings, or any 
um of money above that ſum and leſs than five pounds, mult ſpecify 
the names and places of abode of the perſons reſpectively, to whom, or 
to whoſe order, the ſame ſhall be made payable, and ſhall bear date be- 
fore or at the time of drawing or iſſuing thereof, and thall be made 


_ payable within the ſpace of twenty-one days next after the day of the 
date thereof, and ſhall not be transferable. « or e * the time 
ben limited for the payment thereof. 


Toe form of one payable at a certain time. 
Birmingham, If of March, 1800. 
TWENTY-ONE days after date, I promiſe to pay to A. B. or his 
erder, the ſum of four pounds, for value received, 7 | 
bee J. K. F. 
The Indorſements, i 
12th of March, 1800. 


Pay the contents to E, F. of Birmingham, or his order, 
Witneſs, T. B. 5 B. 
Note, Promiſſory notes 554 book debts, if not 1 demanded in 
the ſpace of fix years, cannot be recovered by law. 
INLAND BILLS OF EXCHANGE. : 
Form of one ayable at fi 17 | 
7 100 0 th FP Birmingham, Jen. 1 le 


Ar * pay "Mr: R. B. or order, the ſum of one hundred pounds, 


- | the value received of B. C. and place i it to account, as per advice from 


To Mr. A. N. merchant, | E. D 
Bath ftreet, Briſtol. N 
Form of 6 one payable after fight. 

Fo 96 12 6 . Birmingham, Jn 1, 1800. 


AT ten Joys fight pay y Me. R. S. or order, the ſum of ninery-fix 
pounds, twelve ſhillings and fix-pence, far yalue received of T. L. and 


place it to account, as per advice from 


To Mr. James Cox, jeaveller, , FP 
High-Arget, Liverpool. Farm 


 FORMS' or ACQUITTANCZ5, NOTES, BILLS, de. zig 


5 Form of one payable after date. £ 
„%% -- Birmingham, June 3, 1800. -. 
TWO months after date pay Mr. A. V. or order, three hundre& _ 
pounds, value received of G. B. Eſq. and place it to account, as per 
advice from 2 | | „ . 
20 Mr. Oi M. at the Angel, High r F. 
Green, W, ofverhampton, i | 
| © Another at Sight, © | | . 
22 18 6 | EBirningbam, April 8, 1800. 
At ſight hereof pay Thomas Hurd, or order, two pounds eighteen. | 
| ſhillings and fix-pence, for value received, as adviſed. | 


To Mr. William Shepard, © Per Foba Gray. 
Leeds. . 8 ; 
FOREIGN BILLS OF EXCHANGE. 
For crowns 600, at uſance, London, March 10, 1800. 
London on] AT uſance pay this firſt bill of exchange to C. D. or 
Paris. 1855 ſix hundred crowns, for the value here received of 
Firſt bill. ] Sir A. B. and place it to account, as per advice from 
To Mr. X. F. merchant, * *=. + | C. F. 
gat Paris, SN LED 
For crowns 600, at uſance. London, Feb. 4, 1800. 


©; JA uſance pay this my ſecond of exchange (my firſt not 
_ paid) to C. D. or order, fix hundred crowns, for value re- 
*. } ceivedof Sir A. B. and place it to account, as per advi 
To Mr. X. Y. merchent, | | . 


For crowns 400, at 344. per crown. Paris, Fune 4, 1800. 
Wants a AT double uſance pay this my only bill of exchange to 

London, Umyelf, the ſum of four hundred crowns, exchange at thirty. 

The bill. | four pence ſterling per crown, the value received of Mon. 
IE. C. and place it, as per advice, to the accompt of 

To Mr. P. I. me rchanty 555 T. T. 


2 London. 


Birmingham: Printed by W. TAYLOR, the Aut lor, No, 1 5 Sicealireet. | 
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ELEGANT PUEHLICATIONS, 
By J. BISSET, © | 


4 
* * © 
» 
* 


Royal Octave. 


| 12 POETIC. SURVEY ROUND BRAUN GHAN ere e the differ 
ent MANUFACTORIES, and other CURIOSITIES of the Pheey-=ccompanied by 


A MAGNIFICENT DIRECTORY, 
With Taventy-Eight superb and emblematic Plates. 
Price 6s.—Proofs 108. 6d.—Coloured Plates Two Guineas. 
| The diſtinguiſhed Patronage Mr. Biss r has been honoured with, and the general 
Approbation expreſſed by all who have inſpected the above original and unique Defizn, 
bas been highly flattering ; and in conſequence of repeated Applications from many 
ot the moſt eminent Mercantile and Commercial Houſes in the Kingdom, he has 
_ commenced, and is now publiſhing, in Periodical Numbers, — 
| | DEDICATED WITH PERMISSION TO 


2 HIS ROYAL HIGHNESS THE PRINCE OF WALES; 
A GRAND NATIONAL DIRECTORY; 


x f . OR, a _—_ ; 
LITERARY & COMMERCIAL ICONOGRAPHY : 
Compriſing the Name, Profeſſion, and Place of Refidence of each Subſcriber, ſurerbly 
engaved in elegant and emblematic Plates, on Royal Paper, at 2s. 6d. each —Every 
Number to contain SIX original Deſigns, by the mott eminent ArTr1sTs. —infertion 

of cach Name 10s. 6d. or 21s. to Five or Ten Guineas. _ : 
Tue firſt Number is embelliſhed with—a beautiful Portrait of the Prince of Hales — 
with appropriate Attributes. 8 
The above very Comprehenſive and Magnificent Desrg x, is intended to ſuperſede 
the Neceſſity of Gentlemen, Tradeſmen, & c. iſſuing their own CaRDS—as by this 
Means they will have a more extenſive Circulation —and being comt:ined in one Grand 
and General Focus, they will not be thrown afide like the Generality of Cards—but 
be treaſured by all who become Purchaſers, or ſought after with Avidity as 2 Curioſity 
to grace the Cabinets of the CocnoscenT rt, or the Libraries of the I. II ERATI. 
Elegant Plates are already completed for the Brizzh Fire and Meſtminſter Life 
Iiſurance Sacicties, with a Liſt of the Directors, Fruſtees, &c.—alſo a beaurirul 
Allegorical Figure for the Pharnix Fire-Office, London, with the Diicctors Names.— 
Emblematic Defigns ate alſo finiſh'd for the RoyYar BANK of ScorLanD.—The 
Commercial Banking Company of Dundee and ſeveral Provincial. Banks, &c. &c —ln 
every number will- be given, Select and Pictureſque Views of ſome of the princ:zt 
Cities, Towns, or Sea Ports in Great-Britain or Ieland, Nafional Pillars, Obelitks, 
&c. &c. and they will occaſionally be enriched with ſuperb Plates of ſome of the moſt 
ingenious Manufactories in the Kingdom. Deſigns are now in the Hands of the 
moſt celebrated Ax Tris Ts, for fome very eminent Banking- Houſes —and Views ate 
already taken, with Emblematic Devices, for London, Briff:!, Liverfozl, Mancheſter, 
Nottinglum, Derby, Leeds, Sheffield, Hull, Warwick, Morceſter—alſo for Edinburg, 
Glaſgnw, Perth, and Dandee, Sc. Sc. 
Specimens may be ſeen at Mr. HeeTinsSTALL's, 304, Holborn, London—at the 
Principal Bookſellers, &c. in every City and Town in the Kingdom—or at the 
Oarhor's Muſcum — Where may be had, the Seventh Edition, of the ORPHAN BOY 
5 a Patk-tic Tale, by Mr. BISSET ; alto his FLIGHTS of FANCY, and JUVENILE 
 REDUPLICATIONS, with Cuts; alfo a great Variety of Elegant and Impetiat 
PAINTINGS, Wholeſale, Retail, and for Expartation. 


. 1 9 
s . 
' 
4 
* 
0 
. 
« 
* 
, 
2 
ö - 
» , 
> 
. 
o 
A 
0 
, 0 R 
* « * 
> 

4 
a , 
» 

— 5 p 
) 4 
5 
. 
— 
» ; 
o 
, 
- 5 
* 
4 
» 
7 
{ { 
6 © 


